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Context

Partitioning European Parliament (EP) vote networks
Extracting signed networks
Partitioning signed networks

Our previous works Limitations How to deal with?

1 Relevance of Negative
Links in Graph Partition-
ing [Mendonça et al., 2015]

2 Brazilian Congress
structural balance analy-
sis [Levorato and Frota, 2017]

uncomplete data

fully-connected
networks

interpretation
problems

changing data
source

�ltering step

deeper analysis
on selected cases
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Structural Balance and Signed Graph Partitioning

Signed graphs

Structural Balance : Partitioning
into two [Heider, 1946] or more
[Davis, 1967] mutually hostile
subgroups each having internal
solidarity

Most real networks are not
structurally balanced ! need to
measure graph imbalance
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Measuring imbalance - CC problem

De�nition
Consider a signed graph G � ¹V ; E ; sº with a nonnegative weight
associated with each e 2 E. The Correlation Clustering (CC) problem is the
problem of �nding a partition P of V such that the imbalance I(P) is
minimized.
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I¹Pº � 0 � 1 � 1 � 2
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Measuring imbalance - RCC problem

De�nition
Consider a signed graph G � ¹V ; E ; sº with a nonnegative weight
associated with each e 2 E and an integer value satisfying 1 � k � n. The
Relaxed CC problem is the problem of �nding a partition P of V, with at
most k sets, such that the imbalance RI(P) is minimized.
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Computational Experiments

Dataset description, Construction of vote graphs and �ltering step

Evaluation of �ltering step on graph structure and partitioning
algorithms
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Data Extraction

Raw data (from itsyourparliament.eu):
Nature: Voting activity at the European Parliament
Period: 7th term (June 2009�June 2014)
Size: 840 MEPs, 1426 documents, 21 topics

Voting Agreement Index (VAI) [Mendonça et al., 2015]:

Compares two MEPs

For Abstain Against
For � 1 0 � 1
Abstain 0 � 1 0
Against � 1 0 � 1

Networks:
Nodes: Members of the European Parliament (MEPs)
Weighted: VAI values (document-wise agreement averaged over all
documents) ! Ranges from � 1 to � 1
Dimensions: member country � EP political group � time � topics

For instance, documents voted by French MEPs on Agriculture in
2012-2013

Filtering step
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France, AGRI, 2012�2013: Filtering Step

Filtering step aims at ignoring the values too close to zero, deemed
non-signi�cant
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E�ect of the �ltering on Graph Structure

Filtering removes in average: 43% of the links, 26% of the network
weight

Connectivity of �ltered networks: 66% still connected, 23% divided into
2 components (but the giant component)
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E�ect of the �ltering on Partitioning Algorithms

Ex-CC before vs. after �ltering
The NMI is close to 1 for most instances (� 0.8 for 61% of them)
The quality in terms of I(P)% does not change much with �ltering
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Interpretation of a vote network: France, AGRI, 2012�13
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