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Problem under study A

Visualization of high-dimensional data by low-dimen-
sional embedding is an important technique in data
analysis.We present a novel solution for this problem
based on an agent-based simulation using superpara-
magnetic clustering and compare it with multi-
dimensional scaling (MDS).

As main application, we present a superparamagnetic
agent map (SAM) of data emerging from a survey on
the (dis-)similarity of scientific disciplines represented
as ISl subject categories. In this way, we map the
topology of science using a new paradigm, not relating
on citations or keyword-based comparisons of publi-
etions, but using the expert opinions of humans. )
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Superparamagnetic agent maps

Our self-organisation-based heuristic is based on
superparamagnetic clustering [1, 2], a nonparametric
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Results 1: descriptive statistics of survey data

General data:

# of entries total: 785
# of valid entries: 682
# of tripletts: 25'940
# tripletts/entry: 38/20
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Results 2: Preliminary map of science - MDS versus SAM

Multidimensional scaling

Superparamagnetic agent map
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Survey methodology

We use a a standard procedure of classification psycho-
logy that has been translated in a binary comparison
task suitable for a web interface. In this data collection
procedure, scientists from all disciplines are able to
provide their assessments of the similarity of subject
category triplets, leading to a distance metrics that inte-
grates a conditional structure (i.e.concept X is attribu-
ted to concept Y under the condition that Y has been
presented with concept Z).

Choice (1) Acoustics Geology
Set point Mineralogy
Choice (2) No similarity

To manage cominatorical explosion, we made symmetry
assumptions (with respect to discipline sequence) and
presuppose that disciplines from the same main fields
(engineering, humanities, medicine, (social) science)
according to ISl are considered to be more similar when
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