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A major topic where network science can contribute to social systems engineering is that of network
robustness. The theme of this grant has been to develop new computational methods for finding what features of a
network that makes it robust. Through the research, the Pl have made two major progresses and achievements on
how to protect networks from chain failures and attacks, how to design robust networks, and how to optimally
improve existing networks.

The first outcome used machine learning techniques to build optimal predictors of important nodes with
respect to epidemic spreading. These predictors are combinations of established "network centrality™ measures.
The machine learning methods show that a combination of such centralities can predict the sensitive nodes much
better than individual centrality measures (PLOS Comp. Biol. 16, 2020).

Another one was on efficient sentinel surveillance strategies for preventing epidemics on networks. The Pl
studied a special type of important nodes, namely so-called "sentinels." These are nodes that dynamic systems on
a network reach early. The PI shows that if a network has a very heterogeneous degree distribution (here "degree"
means the number of neighbors of a node), sentinels need to be among the nodes of the highest degree (even
though these nodes are connected). Otherwise, it is beneficial if the sentinels are scattered far apart from each
other in the network (PLOS Comp. Biol. 15(11), 2019).




