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Research summary: Augmentation & editing graphs for robustness 

Background  
Data is typically not perfect, it may contain noise, bias, be incomplete, contain duplicates, and 
more. An important aspect of data science is the identification of such problems, and augment 
or change data to build more robust models. 

Research contributions 
1. Labelling data is often labour-intensive and thus costly. Active learning is the idea to select 

data points for labelling that are most informative to get labels for. Our method ALPINE 
implements this idea for link prediction in graphs using network embedding. It models a 
graph as a partially observed network for which edges may be known to exist, not exist, or 
be unknown to exist or not. It ranks all unknown edges such that the embedding improves 
as much as possible [1]. 

2. Graphs are often constructed 
from other data, such as a citation 
network where the names of 
authors may be present in several 
variants, and different people may 
have the same name. Our method 
FONDUE [2] finds vertices in a 
graph that may be ambiguous by 
analyzing the structure of the 
graph. It aims to improve the embedding of a graph, such that it would be a better model of 
the graph. This is useful also when objects are not multiple things but have several roles. 

3. It is generally considered to be true that social networks suffer from polarization, people 
generally adopt their neighbours’ opinions, but communities get entrenched in their 
opinions and start acting as filter bubbles for information contradicting the common beliefs 
of the group. We considered mathematically and with simulations how to edit networks to 
influence their susceptibility to the emergence of conflict of opinions [3]. 
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Figure 1: Splitting a vertex in a graph may improve the model 
of the graph, hinting that it may have multiple roles. 


