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Epistemic community taxonomies

Rationale
Describe a knowledge community taxonomy, e.g. scientific communities,
matching descriptions relevant for social science, e.g. history of science.
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Fig. 5. Divisive clustering of citing patterns of 13 major chemistry journals. 

the possibilities and decided upon the best division into two sub- 

groups, the analysis can be repeated for the two subgroups respec- 

tively. After normalization of H,, in terms of the grand sum of the 

matrix, a dendrogram can be constructed, which is exact both in terms 

of the vertical distances between the nodes and in terms of where to 

draw the line above which further division leads to subgroups which 

are not both lower in their entropy than their respective aggregates. 

This level in the graph corresponds to a maximum for H,,. 

Figures 5 and 6 show the dendrograms for citing and cited patterns, 

respectively. The dotted line represents the level above which further 

division becomes counterproductive (i.e., would lead to a decrease of 

total II,,). From these figures, we may conclude that there is a 

relevant subdivision of the cluster which we considered as the one 

“chemical physics” cluster above; however, this subdivision is some- 

what different as “cited” and “citing”. Both “cited” and “citing,” the 

Journal of Organometallic Chemistry has to be considered as an 

isolate, and “cited” it seems that the whole cluster of “inorganic 

chemistry” falls apart. However, along both axes, JACS firmly belongs 

now to the “organic chemistry” cluster. (As was noted above, the 

major limitation of divisive clustering is that each case has to be 

attributed to one group only, and that details about inter-group 

(Leydesdorff, 1991)
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based on the extent to which publications in a specific subfield cite publications in other
subfields.

We hypothesize that these two linkage modalities are basic elements of scientific development
and that the bibliometric mapping allows the visualization and further analysis of the patterns in-
volved. Furthermore, we regard conceptual linkage as the source of potential knowledge transfer,
and communication linkages as the realization of knowledge transfer. Thus, comparison of these
two types of linkage may reveal differences in potential versus ‘already existing’ knowledge
transfer.

4 Results

The result of the neuroscience mapping is shown in Figure 1a. The clusters represent subfields
and research themes according to List 1 in which the (at most) four most frequent concepts of the
cluster are given to label the cluster. In addition, we have indicated as an example the relatively
strongest conceptual linkages between cluster 10, brain infarction research (stroke) with other
research subfields of neuroscience, particularly subfields 3 (Etiology), 11 (Subarachnoid hemor-
rhage), 15 (Magnetic resonance imaging, MRI), and 21 (Ischemia).

In Figure 1b we present the relatively strongest communication linkages (citation-based) be-
tween brain infarction research and other research subfields of neurosciences, and now these
linkages are particularly with subfield 3 (Etiology) and 20 (Animal model).

We observe that brain infarction research is an example of reasonably similar but still different
conceptual (words) and communication (citations) linkages, as is illustrated by comparison of
Fig. 1a and Fig. 1b. For instance, we see more conceptual linkages than communication linkages.
A first step to explain these findings is the analysis of the research fields involved in the different
subfields. Although we deal with subfields of neuroscience, publications in these neuroscience
subfields may belong to other fields than neuroscience only. For instance, it is clear that brain in-
farction research will involve the field of cardiovascular system. This means, that publications on
brain infarction research, may appear in cardiovascular journals.

108 Anthony F.J. van Raan (Keynote Speaker), Ed C.M. Noyons

Figure 1a:Conceptual linkages between brain infarction research with other subfields of neuroscience.
Two-dimensional representation based on the similarities between identified clusters of concepts
(subfields). For the list of subfields with corresponding number we refer to List 1. The size of the
subfields represents the number of publications in a specific subfield.

(Van Raan & Noyons, 2001)
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L'utilisation de la bibliométrie 
dans les sciences sociales et les humanités 

56 

Exemple de cartographie appliquée aux humanités 

Kreuzman (2001) a utilisé la méthode de co-citation pour établir une carte de 62 auteurs en 
philosophie. La période étudiée est de 1980 à 1993. Les résultats sont présentés dans la Figure 4. La 
localisation d'un auteur dans un quadrant plutôt qu'un autre n'est pas significative. Cette carte 
illustre de manière spatiale les relations entres les auteurs. 

 

Figure 4 Carte à échelonnage multidimensionnel de 62 philosophes 
Source: Kreuzman 2001 
 

4.7! Propositions de méthodes à adopter 

Il se dégage de l'analyse de la littérature que les méthodes de cooccurrence et de couplage sont les 
seules méthodes purement bibliométriques qui peuvent aider à l'identification des thèmes et des 
champs de recherche en émergence. Ces méthodes ne sont cependant pas encore très bien adaptées à 
l'usage politique et comportent des lacunes, mais il ne faudrait pas pour autant les rejeter. Même si 
les méthodes disponibles sont imparfaites, elles demeurent néanmoins fonctionnelles pour plusieurs 
des disciplines des SSH. 

(Kreuzman, 2002)
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Lattice-based taxonomies

Allows overlap, hierarchical representation. Not single-mode.

Epistemic Community: group of agents sharing a common set of
subjects, concepts, notions, issues; a common goal of
knowledge creation — Haas (1992)

Sets of agents jointly linked to some sets of notions.

Translating FCA

Formal context with author set G, notion set M

Notions are cognitive properties, authors are extents of notions

Intent is a subtopic, extent is its set of agents.

An epistemic community is a formal concept.
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Empirical example

Embryologists working on the zebrafish

Medline database, abstracts mentioning “zebrafish”,
1998-2003, random sample context of 25 agents, 18 words

Expert-based description

1 Biochemical signaling mechanisms, involving pathways
and receptors.

2 Comparative studies.

3 Brain, nervous system.
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Empirical example: Concept lattice



Stability-based pruning

Stability

Too complex structures because of noisy data

Notion of stability index (Kuznetsov 1990, 2003):

σ(A, B) =
|{C ⊆ A | C′ = B}|

2|A|

→“how much an intent depends on particular objects of the
extent”
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Pruning the lattice

At first, simply remove concepts with stability below a fixed threshold

“Stabilized” lattice
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Nested-line diagrams

Nested-line diagrams

Partitioning the attribute set

External and internal lattices: inner concept (A, B) enclosed
within outer concept (C, D) corresponds to (A ∩ C, B ∪ D)
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Combining nesting and stability-based pruning

Pruning external and internal lattices using the stability criterion

Outer and inner “stable” lattices



Combining nesting and stability-based pruning



Further work...

1 Variants of stability

2 Strategies for pruning

3 Improving nesting

4 Dynamic monitoring

Concluding remarks

Community-structure in knowledge-based social networks
calls for more than single-mode characterizations

Yet resulting representations may be huge, thus requiring
methods for building concise knowledge taxonomies.
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