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1) co—word mapping based on social network analysis,
2) co—word mapping based on latent semantic analysis,
3) topic modelling S0| JAS (Leydesdorﬁc 2014; Leydesdorff and Nerghes, 2016)
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Network analysis techniques

Layout:
|+ Assigning the nodes in a network to
locations in a (usually 2d) space

(a.k.a. mapping)
« Visualization of similarities (VOS)

[:;>\(Justenng

Partitioning the nodes in a network

into a number of groups (a.k.a.
community detection)
+ Weighted modularity
+ Smart local moving algorithm
34

* ZX: van Eck & Waltman(2017). Science Mapping and Research Positioning, 2017 BenchTech Seminar, Technical University
Munich, Munich, Germany, June 28, 2017.
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Unified approach to mapping and

clustering

Minimize Q(x;,...,Xx,) = > ——— =i Adi->d,
i<j kk i<j

where

n: number of nodes in the network

m: total weight of all edges in the network
A;;: weight of edge between nodes jand j
k;: total weight of all edges of node |

Clustering Mapping
X;. integer denoting the X;: vector denoting the location
community to which node | of node jin a p-dimensional
belongs space

0 ifx = < z
ad. = WX =X il = \Ilz(x!k _X;'k)
oy it x £ x =

7. resolution parameter

* ZX: van Eck & Waltman(2017). Science Mapping and Research Positioning, 2017 BenchTech Seminar, Technical University
Munich, Munich, Germany, June 28, 2017.
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= Science maps are symbolic representations of scientific fields or organizations in which the elements of

the map are associated with topics or themes. Elements

= Maps are built on the basis of a matrix of similarity measures computed from correlation functions among

®@ ©

information items present in different elements (e.g., cooccurrence of the same author in various articles).

Maps position units in a (two—dimensional [2D]) network instead of ranking them on a (one-dimensional)
list. As in any data visualization technique, maps furthermore facilitate the reading of bibliometric
information by nonexperts — with the downside that they also leave room for manipulating the
interpretation of data structures.

Second, maps allow for the representation of diverse and large sets of data in a succinct way.

Third, precisely because they make it possible to combine different types of data, maps also enable users
to explore different views on a given issue. This interpretive flexibility induces reflexive awareness about
the phenomenon the user is analysing and about the analytical value (and pitfalls) of these tools.
Implicitly, science maps convey a key message: bibliometrics cannot provide definite, “closed” answers
to science policy questions, such as “picking the winners.” Instead, maps remain more explicitly heuristic
tools to explore and potentially open up plural perspectives to inform decisions and evaluations

* ZX: Rafols, Porter and Leydesdorff(2010), Science Overlay Maps: A New Tool for Research Policy and

Library Management, Journal of the American Society for Information Science and Technology, Vol.
61, No. 9, pp. 1871-1887.
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van Eck, N. and Waltman, L.(2010), Software survey: VOSviewer, a computer program for bibliometric mapping,
Scientometrics, Vol. 84, pp. 523-538.

van Eck, N. J., Waltman, L., Dekker, R. and van den Berg, J.(2010), A Comparison of Two Techniques for
Bibliometric Mapping: Multidimensional Scaling and VOS, Journal of the American Society for Information
Science and Technology, Vol. 61, No. 12, pp. 2405-2416.

Waltman, L., van Eck, N. J. and Noyons, E. C. M.(2010), A unified approach to mapping and clustering of
bibliometric networks, Journal of Informetrics, Vol. 4, pp. 629-635.

Leydesdorff, L.(2014), Science Visualization and Discursive Knowledge, in Cronin, B. and Sugimoto, C. R. (eds.),
Beyond Bibliometrics — Harnessing Multidimensional Indicators of Scholarly Impact, MIT Press.

Leydesdorff, L. and Nerghes, A.(2016), Co-word and Topic Modelling — a comparison using small and medium-
sized corpora (n{1000), Journal of the Association for Information Science and Technology (JASIST, in press)
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= Overlay Mapping?| X

@

U. Amsterdam

oy LSE

FIG. 3. Publications profiles of the University of Amsterdam. Georgia Tech, and London School of Economics (LSE) overlaid on the map of science.

First, they provide a visual framework that
enables us to make Iimmediate and

intuitively rich comparisons.

Second, they use cognitive units for the

representation (disciplines and specialties)
that fit with conventional wisdom, whereas
one can expect the analytical aggregates of
local maps to be unstable and difficult to
interpret.

Third, whereas the generation of
meaningful local maps requires bibliometric
expertise, overlay maps can be produced
SCl users, who are not experts in
scientometrics.

Finally, they can be used for various

purposes depending on the units of analysis

displayed by the size of the nodes, whether
number of publications, citing articles, cited

references, growth or other indicators, as
shown by a series of recent studies.

* £X: Rafols, Porter and Leydesdorff(2010), Science Overlay Maps: A New Tool for Research Policy and
Library Management, Journal of the American Society for Information Science and Technology, Vol.

61, No. 9, pp. 1871-1887.
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