
 

 

In this talk I will highlight some key contributions in my focus research areas: network science and the 
science of science. I will discuss the problem of detecting communities in networks, i.e. subgraphs 
whose nodes have an appreciably larger probability to get connected to each other than to other nodes 
of the network. I will address the limits of the most popular class of clustering algorithms, those based 
on the optimization of a global quality function, like modularity maximization. Validation is probably the 
single most important issue of network community detection, as it implicitly involves the concept of 
community, which is ill-defined. I will discuss the importance of using realistic benchmark graphs with 
built-in community structure as well as the role of metadata. 
 

In the science of science I have focused on the dynamics of impact and the evolution of science. The 
distributions of citations of papers published in the same discipline and year rescale to a universal curve, 
by properly normalizing the raw number of cites. Science can be mapped in vector spaces via neural 
embedding models, and its evolution can be studied via measurements performed on the resulting 
dynamic knowledge space. We found that modern science is characterized by disciplines increasingly 
drawing from each other, suggesting that modern advances in a topic are driven or facilitated by tools 
and ideas from different areas of science. 
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