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Mapping and Retrieval for German Policy Debates

Part of the EPINetz Project (Exploration politischer
Informationsnetzwerke; https://epinetz.de/)

Dynamic and permable ontology of policy debates

Exploration of new ways to integrate multiple units of
information (e.g. entities and interactions)
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Theoretical foundations and the state of research

Movement from studying traditional preoccupation with
stateled political steering to more flexible and heterogeneous
governance constellations; from institutional to ideational
(Sabatier, 1988)

Integration of network-based approaches (Freeman, 2004;
Heclo, 1978; Heinz, Laumann, Salisbury, & Nelson, 1990;
Kenis & Schneider, 1991; Laumann & Knoke, 1987)

More and more computational methods (Lazer & Wojcik,
2018)
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Theoretical foundations and the state of research

Interpretative discourse research for informed entity and
relation selection (Fischer, 2003; Hajer, 2002; Yanow, 2009)

Even more computational methods, like word embeddings and
node embeddings for social science research (Rheault &
Cochrane, 2020; Rodriguez & Spirling, 2021; Won &
Fernandes, 2021)

Extending established combinations of discourse and policy
research (Leifeld, 2018)
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Methodological Considerations

We take a look at:

Heterogenous Information Networks

Metapath-based Embeddings

Clustering (in the example)

Near Neighbours (in the example)
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Heterogeneous Information Networks

Definition: A Heterogeneous Information Network (HIN) is a
graph, which can consist of multiple node and/or edge types
(Sun & Han, 2013).

We formalise a HIN as G = (V ,E ) with a node type mapping
of φ : V → A (node types). We construct meta-paths P
which describe paths on the graph of the network scheme

TG = (A,R) and have the form of A1
R→1 A2

R→2 . . .
R→l Al+1

(Sun & Han, 2013)
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Metapath-based Embeddings

Similar to Word Embeddings (Grover & Leskovec, 2016;
Rheault & Cochrane, 2020)

Better representations than node2vec (Dong, Chawla, &
Swami, 2017)

Are able to map complex relationships in networks (Dong et
al., 2017)
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Dataset

”every single word” dataset (Remschel & Kroeber, 2020)

Contains all written communication (reports, petitions, etc.)
published by the German Bundestag between 1949 and 2017

Restriction of the the sample to the 10th election period
(1983-1987; first period with Greens (”Die Grünen”))

N = 6534 documents
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Analysis

Network with Types A with V = 22763,E = 792127

Committee (Com) (e.g. parliamentary committee)
Fraktion/Bundes* (F/B*) (parliamentary faction, federal
institution)
Keyword (extraction via tf-idf (Aizawa, 2003))
Named Entity (matched via the GermaParl Corpus (Falk &
Meisinger, 2020))
Document

Centred around documents

Connections symbolize inclusion/authorship
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Analysis

Construction of Metapaths P of

Document −→ Com −→ Document
Document −→ F/B∗ −→ Document
Document −→ Keyword −→ Document
Document −→ Entity −→ Document

Embedding with random walker with steps = 100
(Stellargraph, 2020)

Dimension Reduction via T-SNE and Clustering via dbscan
(Ester, Kriegel, Sander, & Xu, 1996; Stellargraph, 2020;
van der Maaten & Hinton, 2008) with minimum cluster size =
50 Nodes, checked via average silhouette width Si .

Qualitative coding according to the policy agenda project for
the top 10 documents with the highest degree in the clusters
(Jennings & Bevan, 2012; Sarshar & Roychowdhury, 2005)
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Results
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Figure: Visualisation of the Node Embeddings via Metapath2Vec
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Figure: Visualisation of the Node Embeddings via Metapath2Vec
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Results

bnd

gentechnik

Ausschuss für Wirtschaft

mehrarbeit

elektrofahrzeuge

Vermittlungsausschuss

Fraktion der SPD

10/5413

10/2554

Fraktion Die Grünen

0.00 0.25 0.50 0.75 1.00
Cosine Similiarity

N
od

e

Type
Committee
Document
Entity
Fraktion/Bundes*
Keyword

Grüne

Figure: Visualisation of cosine similarity for ”Fraktion Die Grünen”. The
graphic shows the two most similar nodes with regard to their connection
pattern in the network for each node type.
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Results
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Figure: Visualisation of near neighbours for Opposition / Government
and Fernstraßenausbaugesetz. Documents are removed for readability.
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Conclusion

Scalable identification of policy fields in large corpora

Allows the combination of multiple units of information in one
network

Relatively easy to interprete through co-occurance focus

Easily sliceable for temporal analysis

Multiple decision points lead to a dependence on choice of
entities, embeddings, clustering algorithms
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