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During a pandemic people have to find a trade-off between meeting others and staying safely at home. While meeting others is pleasant,
it also increases the risk of infection. We consider this dilemma by introducing a game-theoretic network creation model in which
selfish agents can form bilateral connections. They benefit from network neighbors, but at the same time, they want to maximize their
distance to all other agents. This models the inherent conflict that social distancing rules impose on the behavior of selfish agents in
a social network. Besides addressing this familiar issue, our model can be seen as the inverse to the well-studied Network Creation
Game by Fabrikant et al. [PODC 2003] where agents aim at being as central as possible in the created network. Thus, our work is
in-line with studies that compare minimization problems with their maximization versions. We look at two variants of network creation
governed by social distancing. In the first variant, there are no restrictions on the connections being formed. We characterize optimal
and equilibrium networks, and we derive asymptotically tight bounds on the Price of Anarchy and Price of Stability. The second variant
is the model’s generalization that allows restrictions on the connections that can be formed. As our main result, we prove that Swap-
Maximal Routing-Cost Spanning Trees, an efficiently computable weaker variant of Maximum Routing-Cost Spanning Trees, actually
resemble equilibria for a significant range of the parameter space. Moreover, we give almost tight bounds on the Price of Anarchy
and Price of Stability. These results imply that, compared the well-studied inverse models, under social distancing the agents’ selfish
behavior has a significantly stronger impact on the quality of the equilibria, i.e., allowing socially much worse stable states.

[5] Friedemann, W., Friedrich, T., Gawendowicz, H., Lenzner, P., Melnichenko, A., Peters, J., Stephan, D.,
Vaichenker, M., Efficiency and Stability in Euclidean Network Design. In: Symposium on Parallelism
in Algorithms and Architectures (SPAA), pp. 232–242, 2021.
Network Design problems typically ask for a minimum cost sub-network from a given host network. This classical point-of-view assumes
a central authority enforcing the optimum solution. But how should networks be designed to cope with selfish agents that own parts
of the network? In this setting, minimum cost networks may be very unstable in that agents will deviate from a proposed solution
if this decreases their individual cost. Hence, designed networks should be both efficient in terms of total cost and stable in terms
of the agents’ willingness to accept the network. We study this novel type of Network Design problem by investigating the creation
of (β, γ)-networks, that are in β-approximate Nash equilibrium and have a total cost of at most γ times the optimal cost, for the
recently proposed Euclidean Generalized Network Creation Game by Bilò et al.SPAA2019. There, n agents corresponding to points in
Euclidean space create costly edges among themselves to optimize their centrality in the created network. Our main result is a simple
O(n2)-time algorithm that computes a (β, β)-network with low β for any given set of points. Moreover, on integer grid point sets or
random point sets our algorithm achieves a low constant β. Besides these results for the Euclidean model, we discuss a generalization
of our algorithm to instances with arbitrary, even non-metric, edge lengths. Moreover, in contrast to these algorithmic results, we show
that no such positive results are possible when focusing on either optimal networks, i.e., (β, 1)-networks, or perfectly stable networks,
i.e., (1, γ)-networks, as in both cases NP-hard problems arise, there exist instances with very unstable optimal networks, and there are
instances for perfectly stable networks with high total cost. Along the way, we significantly improve several results from Bilò et al. and
we asymptotically resolve their conjecture about the Price of Anarchy by providing a tight bound.
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Assigning staff to engagements according to hard constraints while optimizing several objectives is a task encountered by many companies
on a regular basis. Simplified versions of such assignment problems are NP-hard. Despite this, a typical approach to solving them consists
of formulating them as mixed integer programming (MIP) problems and using a state-of-the-art solver to get solutions that closely
approximate the optimum. In this paper, we consider a complex real-world staff assignment problem encountered by the professional
service company KPMG, with the goal of finding an algorithm that solves it faster and with a better solution than a commercial MIP
solver. We follow the evolutionary algorithm (EA) metaheuristic and design a search heuristic which iteratively improves a solution
using domain-specific mutation operators. Furthermore, we use a flow algorithm to optimally solve a subproblem, which tremendously
reduces the search space for the EA. For our real-world instance of the assignment problem, given the same total time budget of 100

hours, a parallel EA approach finds a solution that is only 1.7% away from an upper bound for the (unknown) optimum within under
five hours, while the MIP solver Gurobi still has a gap of 10.5 %.
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