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Explosive growth of scientific literature

&8A new scientific paper is published
every 30 seconds and there are
10,000 updates to PubMed every daye

at is impossible for humans alone to
process all of the complex information
Scientists are drowning in COVID-19 papers. Can new potentially available to them for the
tools keep them afloat? advancement of scientific researde

By Jeffrey Brainard | May. 13,2020, 12:15PM

James Chandler, November 2@é&nevolentAl

Science’s COVID-19 reporting is supported by the Pulitzer Center.

Timothy Sheahan, a virologist studying COVID-19, wishes he could keep pace with the growing

torrent of new scientific papers about the disease and the novel coronavirus that causes it. But

there are just too many—more than 4000 alone last week. “I'm not keeping up,” says Sheahan, who 1
works at the University of North Carolina, Chapel Hill. “It's impossible.”



Bibliographic data sources
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ICitation Analysis May Severely Underestimate the
Impact of Clinical Research as Compared to Basic
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Bibliographic data sources

Journals 20,000 25,000 50,000

Publications 60 million 50 million 110 million

Citations 1.4 billion 1.5 billion 1.2 billion
™ cwrs



Bibliometric networks

Bibliographic
data source /

Dimensions

MAG
PubMed

Crossref

Citation network
of pubs / journals / authors / orgs / countries

Co-authorship network
of authors / orgs / countries

Co-citation network
of pubs / journals / authors / orgs / countries

Bibliographic coupling network
of pubs / journals / authors

Co-occurrence network
of keywords / terms



Outline

A Software tools
T VOSviewer
I CitNetExplorer

A Network analysis techniques

A Algorithmically constructed classification system of science

% cws



VOSviewer
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Users of VOSviewer

A Researchers

A Research institutions
A Research funders

A Scientific publishers
A Industry
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Text mining
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Development

VOSviewer 1.0.0

O

VOS clustering

Web of Science files

O

Improved optimization algorithm
VOS clustering

O

O

GML files

O O

Bibliographic maps Co-authorship maps

O

Term maps

O

Overlay visualizations

Scopus and PubMed files

RIS files

O

Europe PMC, Semantic Scholar,
OC & Wikidata API
EndNote & RefWorks files

O

Crossref API Micrbsoft Academic API

O O

Dimensions f_ile-s

O

New color schemes
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Types of networks supported by each data source
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Data access

Web of Science

Scopus  Publffed > CI} \

Download

™ Dimensions
S VOSviewer

Visualizing scientific landscapes
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I e
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Interactive querying

Create Map
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& VOSviewer - JSON_MA_malaria_2018_2019.json
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CitNetExplorer
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Network analysis techniques

S
e

Layout:

A AKA mapping
A Visualization of similarities (VOS)

Clustering:
A AKA community detection
A Leiden algorithm
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VOS

Journal of the American Society for Information Science and Technology / Volume 61, Issue 12

Fesearch Article 1 Full Access

A comparison of two techniques for bibliometric mapping: Multidimensional
scaling and VOS

Mees Jan van Eck &, Ludo Waltman s, Rommert Dekker &, Jan van den Berg g

First published: 15 December 2010
https://doi.org/10.1002/asi.21421
Cited by: 88

Getlt@Leiden

Abstract

VOS is a new mapping technique that can serve as an alternative to the well-known
technigue of multidimensional scaling (MDS). We present an extensive comparison
between the use of MDS and the use of VOS for constructing bibliometric maps. In our
theoretical analysis, we show the mathematical relation between the two techniques. In
our empirical analysis, we use the techniques for constructing maps of authors, journals,
and keywords. Two commonly used approaches to bibliometric mapping, both based on
MDS, turn out to produce maps that suffer from artifacts. Maps constructed using VOS
turn out not to have this problem. We conclude that in general maps constructed using
VOS provide a more satisfactory representation of a dataset than maps constructed
using well-known MDS approaches.

Authors

MDS -COS

Journals

Keywords




Leiden algorithm

SCIENTIFIC REPg}RTS Move nodes Refine

Article OPEN Published: 26 March 2019

From Louvain to Leiden: guaranteeing
well-connected communities ek

V. A Traag™ L waltman & N. J_ van Eck

- "I )r-" ) .
o T
Aggregate /

Scientific Reports 9, Article number: 5233 (2019) Download Citation +

Abstract f)
Community detection is often used to understand the structure of large
. M d Refi
and complex networks. One of the most popular algorithms for Level 2 ,..—M:ﬂ _,___._._ﬂ-e_____:‘

uncovering community structure is the so-called Louvain algorithm. We
show that this algorithm has a major defect that largely went unnoticed
until now: the Louvain algorithm may yield arbitrarily badly connected

communities. In the worst case, communities may even be

22



Algorithmic
classification
systems of science




"

CWTS publication -level classification system of
science

A Based on all articles, reviews, and proceedings papers in Web of
Science from the period 2000 -2019

A 29.8 million publications
A 520.5 million citation links

A Classification system of 3 hierarchical levels:

I 23 broad disciplines
T 805 fields
T 4,013 subfields

A Computational performance using the Leiden algorithm: less than 2hrs

CWTS

24



Breakdown of scientific literature into 4,013

subfields
Social sciences
and humanities '
u Il Mathematics and
. computer science
Biomedl'

Size of a field is
- o o ~ _ proportional to the
RRGaRr ., T e = NN 08 3 number of publications
R, g FTE B 7 : in the field

health sci

Physical
sciences and

engineering 2

& VOSviewer



Summary of

sclentometrics

subfield

Cluster: 108 2500
No. publications: 24,317 2 2,000 W

8 1,500
Top 5 terms 2 N M
peer review 80 2‘ 1,000 7
bibliometric analysis 1,56 Z 500
h index 34
publication 2,255 0 ' : ' ' ' ' ' ' '
impact factor 718 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
Top 5 publications No. cits
hirsch, je (2005). an index to quantify an individual's scientific research output. proc nat acad sci usa, 102(46), 16569 3,690
wuchty, s; et al. (2007). the increasing dominance of teams in production of knowledge. science, 316(5827), 1036 99
van eck, nj; et al. (2010). software survey: vosviewer, a computer program for bibliometric mapping. scientometrics, 84(2), 523 988
chen, cm (2006). citespace ii: detecting and visualizing emerging trends and transient patterns in scientific literature. j am soc inf sci technol, 57(3), 359 80
moss-racusin, ca; et al. (2012). science faculty's subtle gender biases favor male students. proc nat acad sci usa, 109(41), 16474 789

Top 5 authors

bornmann, | 28
leydesdorff, | 25
rousseau, r 19
thelwall, m 16
glanzel, w 15

Top 5 journals

scientometrics 3,285
proceedings of the international conference on scientometrics and informetrics 1,00
journal of informetrics 83
journal of the american society for information science and technology 576
plos one 424

Top 5 institutes

leiden univ

indiana univ
katholieke univ leuven
univ granada

univ amsterdam

Top 5 departments

ctr sci & technol studies (leiden univ) 16

ctr sci & technol studies cwts (leiden univ) 149
amsterdam sch commun res ascor (univ amsterdam) 146
sch informat management (wuhan univ) 144

sch lib & informat sci (indiana univ) 14
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Publications In

sclentometrics

subfield
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