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Agenda

• Data Sources and Technologies: Scopus, SciVal, Elsevier Fingerprint Engine

• Advances in SciVal Metrics – Topics of Prominence (TOP)

• What are TOP, how do they work?

• Why are they different and better than previous methods?

• Broadening SciVal use cases  

• Research Strengths and SWOT Analysis
• How can TOP be used to identify specific strengths at a national level?

• Driving University-Industry Partnerships

• Q&A 
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Elsevier – A Unique Vantage Point on the Global World of Research

• Founded 130+ years ago

• Serving 30 million+ scientists, students, health and information professionals 

in 180+ countries

• 2,500 E-journals, 2,000 E-books published each year, dozens of research-

oriented databases 

• RELX (Reed Elsevier), the largest digital company in Europe

Elsevier – From publisher to solution provider Each year

• 1.3 million manuscripts submitted to 2,500+ Elsevier journals

• 350,000+ articles published

• 900 million digital article downloads delivered

• 22,000+ journals from 5000+ publishers, >2 million articles per year tracked 

by Scopus (>69M articles in total)

• Terabytes of data in the Elsevier Research Intelligence suite

• Interactions with every university and government 
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What Data Do We Bring to the Table?

61M 

13M

800M/

Y

80K

11M

1M/Y

50M/Y

FTA downloads

FTA click-through

3M

Patent 

data 

(>89M)
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Scopus Coverage Summary 

21,951 peer-reviewed 

journals

280 trade journals

• Full metadata, abstracts 

and cited references (refs 

post-1970 only)

• Funding data from 

acknowledgements

• Citations back to 1970

Physical 

Sciences

7,441

Health 

Sciences

7,133

Social

Sciences

8,698

Life

Sciences

4,601

100K conference 

events

8M conference 

papers

Mainly Engineering 

and Computer 

Sciences

562 book series

150K stand-alone 

books

1.2M items

Focus on Social 

Sciences and A&H

World’s largest Abstract and Citations Database

69M records from 22K serials, 100K conferences and 150K books

from more than 5000 publishers and 105 countries

• Updated daily

• Records back to 1823

• “Articles in Press” from > 8,075 titles

• 40 different languages covered

• 3,643 active Gold Open Access journals indexed

BOOKSCONFERENCESJOURNALS

27M patents

From 5 major 

patent offices

- WIPO

- EPO

- USPTO

- JPO

- UK IPO

PATENTS*
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Scopus Data Model
The Scopus data model is designed around the notion that articles are written by authors

that are affiliated with institutions. Visually and rather simplistically, this relational model is 

represented below. 

What is the value of this structured data? This relational data model means that Scopus can 

tell you who is doing what in global literature and where they are doing it with higher 

accuracy than anyone else

article

author

Scopus Data Model Simplified

affiliation

Over 69M Journal, 

Conference, & Book 

records

Over 12M author 

profiles (active)

Over 9M institutional 

profiles, incl. 80000 

major output entities
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SciVal in a nutshell

SciVal offers quick, easy access to the research performance of 220 nations and 8,500 

research institutions worldwide, and groups of institutions 

Visualize 

research 

performance

Benchmark 

your progress

Develop 

collaborative 

partnerships

Ready-made-at a 

glance snapshots 

of any selected 

entity 

Flexibility to create 

and compare any 

research groups

Identify and analyze 

existing and potential 

collaboration 

opportunities

Analyze 

research 

trends

Analyze research 

trends to discover the 

top performers and 

rising stars
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SciVal at this Moment

• To evaluate and demonstrate 

performance of research teams, 

institutions, cities, provinces and 

countries all around the world

• Launched in 2014. More than 500

customers, predominantly 

academic institutions. 

• Corporate customers include: 

Unilever, Siemens, Boeing, 

Mercedes

• Several funding organizations 

and national government 

bodies also use SciVal for both 

internal and external analysis
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Fingerprints Can Be Created from Any Text, or Group of Texts

• Any text can be Fingerprinted, from grant applications to publications 
• Fingerprints are generated from the title and abstract 
• Natural Language Processing techniques are applied

2

1

Concepts are derived 
from the text. Each 
concept is found in an 
underlying thesaurus 
suitable for the 
scientific area of the 
text. Concepts are 
weighted to create a 
precise summary of 
the text’s meaning.
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 Noun Phrases   Concepts 
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How Does the Elsevier Fingerprint Engine Work?

FingerprintThesauriSource Text

Compendex
GESIS

MeSHGeoTree

Domain Thesaurus/Vocabulary 
Life Sciences MeSH thesaurus 
Physics NASA thesaurus 
Agriculture NAL thesaurus 
Economics STW thesaurus, Eco Humanities vocabulary 
Social Sciences Gesis thesaurus 
Mathematics Cambridge Math thesaurus, Math vocabulary 
Geosciences Geobase thesaurus 
Engineering Compendex thesaurus 
Humanities Humanities vocabulary 
Compounds (Chemistry) Compendex thesaurus, MeSH thesaurus 
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Natural Language Processing Modules Applied to Text 
text

Natural Language via NLP Processing to Structured Semantic Machine-Readable Text 
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FPE In Action--Expert Lookup—Global Expertise Search 
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Expert Lookup—Global Expertise Search—Top Scholars
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FPE in Action: SciVal

14



Elsevier Text and Data Mining |

FPE in Action: Pure

15
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Agenda

• Data Sources and Technologies: Scopus, SciVal, Elsevier Fingerprint Engine

• Advances in SciVal Metrics – Topics of Prominence (TOP)

• What are TOP, how do they work?

• Why are they different and better than previous methods?

• Broadening SciVal use cases  

• Research Strengths and SWOT Analysis
• How can TOP be used to identify specific strengths at a national level?

• Driving University-Industry Partnerships

• Q&A 
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Network Graphs – Production, Collaboration, Impact, Visualization..
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Topics of Prominence

Looking at a specific institution to 

collaborate with..

• What are the most prominent topics this 

institution is active in ?

• What is this institution’s presence in topics 

of prominence across the subject fields ?

• Show me the dynamics within this topic, the 

top performers and rising stars ?

• Are there any other topics I should keep an 

eye on ?

Recent advances in clustering and modelling science allow us to partition 

science into Topics
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Topics of Prominence—A Planning Solution

• We have identified ~100.000 global research 

topics and ranked them by Prominence.

• Prominence is a new indicator that shows the 

current momentum of a topic by looking at 

citations, views and CiteScore values.

• Prominence highly correlated with funding –

helps researchers and research managers identify 

topics in which funding will increase.

• Going way beyond what the competition can do…
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First Solution of its Kind

The first truly global detailed research portfolio analysis –

this has never been done before – we use all of Scopus to form 

topics.

• Who’s leading the way – we can identify emergent topics 

with high momentum to understand who is currently leading 

the way.

• What’s related – We can tell you how the topics are related to 

your research portfolio.

• A better reflection of reality – topics are an excellent 

reflection of reality since they are based on citation patterns 

and not journal categories and therefore truly multidisciplinary.
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A groundbreaking concept

• Researchers in topics with high prominence 

receive more funding on average – We have 

evidence that  researchers in prominent topics 

receive more funding (per researcher) than their 

peers in other topics.

• Help improve grant applications – we can truly 

help researchers to increase their grant success 

rate by focusing on high prominence topics.

• Topics resonate with researchers – researchers 

recognize them intuitively and agree with the level 

of granularity.



|     22

22

Mapping Research Topics--History and Competition

• 1985 – ISI (now Clarivate) develops Research Fronts

o A bibliometric way to identify research opportunities

• 1988 – CRP (now SciTech) develops Research Communities

o Same algorithms and lower thresholds to increase coverage

• 2007 – SciTech develops Distinctive Competencies

o Clusters research communities using University strengths

• 2015 – SciTech develops Topics

o Significantly increases coverage and accuracy

• 2017 – SciTech develops Topic Prominence indicator

o Uses citations, downloads and journal impact

o First time a bibliometric indicator is used to predict funding patterns
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Mapping Research Topics--History and competition

• Research Fronts (1985) 2% coverage 10,000 clusters
o (Clarivate is still using this!)

• Research Communities (1988) 4% coverage 35,000 clusters

• Distinctive Competencies (2007)15% coverage 200,000 clusters

• Topics (2015) 95% coverage 100,000 clusters

• Topic Prominence (2017) 95% coverage Predicts funding
o Full coverage, accurately models supply/demand for science
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Topics of Prominence—Accuracy

• NEEDS
- Accuracy: Accurate topics that 

contain the right papers

- Comprehensive analysis at scale
shows that topics based on direct
citation are far more accurate
than those based on bibliographic
coupling or co-citation

- Also, they are much more accurate
than journal categories

- Use topics identified using direct
citation Klavans, R. and K.W. Boyack, Which type of citation analysis generates the most accurate 

taxonomy of scientific and technical knowledge? JASIST, 2017. 68(4): p. 984-998.



|     25

25

Topics of Prominence – Variance and Dynamics

• Stability: Topics with realistic dynamics

• Topics can be new or old, large or small, 

growing, emerging, declining, 

interdisciplinary, etc., and have varied 

histories

• Topics have persistent dynamics; low 

birth and death rates, s-curve histories

Boyack, K.W. and R. Klavans, R. Creation and analysis of large-scale bibliometric networks. 

Springer Handbook of Science and Technology Indicators, 2018 (to appear).
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Topic Prominence—How is It Calculated?

• Factor 1 has an eigenvalue of 2.33 (very high), suggesting that the 
composite indicator should include Citations, Views, Citescore

• Other formulations with more features were tested, but they did not have 
greater explanatory power than the 3-feature indicator

• Pj = 0.495 (Cj – mean(Cj))/stdev(Cj) + 0.391 (Vj – mean(Vj))/stdev(Vj) + 
0.114 (CSj – mean(CSj))/stdev(CSj),

Table 2. Factor loadings and scoring coefficients used to calculate topic prominence. 

 Factor 1 Factor 2 Normalized Score 

L:Citations 0.837 - 0.244 0.495 

L:Views 0.812 - 0.262 0.391 

L:CiteScore 0.653 0.154 0.114 

L:Authors 0.593 0.334 (not used) 

Vitality 0.441 0.269 (not used) 
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Example model and map

• Using 2013-10 datacut (source 
data 1996-2012)

• 582 million citing-cited pairs, 24.6 
million source EID, 23.8 million 
cited non-indexed EID

• Calculated relatedness for 582 
million pairs

• Ran SLM using resolution of
3 x 10-5

• A few clusters with <50 items 
were merged with larger clusters

• Result – 91,726 clusters (topics) Klavans, R. and K.W. Boyack, Research portfolio analysis and topic prominence. Journal of 

Informetrics, 2017 (under review).
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Single Topic Characterization for 92,000 Topics 
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Topics of Prominence—Highly Correlated with Funding

• Funding divided into two time periods (2008-10, 2011-13)

• Prominence was calculated as of 2010

• Funding in two time periods is extremely highly correlated

• Prominence is highly correlated with funding in both time periods

Table 4. Correlation matrix for variables considered in the funding prediction analysis. 

 L:Fund1113 L:Fund0810 Prominence Vitality L:Authors 

L:Fund1113 1.000     

L:Fund0810 0.837 1.000    

Prominence 0.606 0.616 1.000   

Vitality 0.166 0.162 0.314 1.000  

L:Authors 0.160 0.171 0.242 0.202 1.000 
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SWOT Analysis in Topics of Prominence  
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United States—Country Output 
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United States—Topics of Prominence 
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United States—Topics of Prominence—Top 5%  

All Topics 

(90,833 of 91,726 total topics) 
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Semantic Word Cloud by Topic  
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Leading Institutions in High-Throughput Genetic Sequencing
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Leading Institutions in High-Throughput Genetic Sequencing
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US Topics of Prominence—Shale, Hydraulic Fracturing 
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US Topics of Prominence—Shale, Hydraulic Fracturing 
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US—Topics of Prominence—Leading Authors 
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Topics of Prominence—Leading Authors Globally 



|     42

42

Topics of Prominence—Top Author Collaborations
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Agenda

• Data Sources and Technologies: Scopus, SciVal, Elsevier Fingerprint Engine

• Advances in SciVal Metrics – Topics of Prominence (TOP)

• What are TOP, how do they work?

• Why are they different and better than previous methods?

• Broadening SciVal use cases  

• Research Strengths and SWOT Analysis
• How can TOP be used to identify specific strengths at an institutional or national level?

• Driving University-Industry Partnerships

• Q&A 
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Wayne State University--Topics
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Wayne State University--Topics
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Wayne State University--Topics
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Microsoft USA--Topics
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Top Global Institutions—Verification, Model Checking 
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Top US Institutions—Verification, Model Checking 
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Top US Institutions—Verification, Model Checking 
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Topics of Prominence Paper References

Which Type of Citation Analysis Generates the Most Accurate Taxonomy of Scientific and Technical 

Knowledge? Journal of the Association for Information Science and Technology, 68(4):984–998, 2017

Richard Klavans, SciTech Strategies, Inc., Wayne, PA 19087. E-mail: rklavans@mapofscience.com

Kevin W. Boyack, SciTech Strategies, Inc., Albuquerque, NM 87122. E-mail: kboyack@mapofscience.com
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www.elsevier.com/research-intelligencewww.elsevier.com/research-intelligence

Q&A Session

Thank You!

Daniel Calto

Global Director of Solution Services

Research Intelligence

Elsevier

d.calto@Elsevier.com

+1-917-455-4788

mailto:d.calto@Elsevier.com

