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It is known that optimization is a hard mathematical and
computational task (Boyd & Vandenberghe, 2004), and Simmons
et al. (2019) have come up with a better solution to the problem of
finding the maximum level of nestedness that can be reached in a
network with a given set of constraints. Specifically, Simmons et al.
(2019) have used simulated annealing initialized with a greedy algo-
rithm to find the maximum level of nestedness that a network can
achieve given a fixed number of species and interactions. Simmons
et al. (2019) have shown that this combination of algorithms can
reach higher levels of nestedness than the greedy algorithm alone
provided in Song et al. (2017). In fact, Figure 1 shows that on aver-
age, simulated annealing alone (with an unstructured initialization)
cannot outperform either the combination of algorithms proposed
by Simmons et al. (2019).

In light of these new results, we repeated all the analyses in
Song et al. (2017) that depend on the level of maximum nested-
ness using the algorithm proposed by Simmons et al. (2019). We
found that all results have been strengthened with the algorithm
proposed by Simmons et al. (2019). Specifically, Figure 2a (figure
1c in Song et al., 2017) confirms the result that raw nestedness
(NODF) is strongly correlated (Pearson correlation of 0.52) with
maximum nestedness (maximum NODF). Additionally, by normal-
izing the level of nestedness as proposed in Song etal. (2017),
Figure 2b (figure 5c in Song et al., 2017) confirms that the level
of nestedness in a network strongly covaries with temperature
seasonality.

Because z-score values (related to p-values in statistics) cannot
be compared across networks (samples) of different sizes, and z-
scores do not take into account all the constraints imposed by the
network (e.g. maximum value of nestedness), the results above serve
again as a reminder that z-scores must not be used for comparison
purposes or for drawing conclusions from an ensemble of networks

with different dimensions and properties (Song et al., 2017).

Maximum nestedness
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FIGURE 1 The “Dynamic Duo”. The figure shows that on
average, the duo of simulated annealing and greedy algorithm

can reach higher values of maximum nestedness than simulated
annealing alone (using the original plant-pollinator network as the
initializing seed). Simmons et al. (2019) have already shown that the
duo can outperform the greedy algorithm alone
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FIGURE 2 Confirming results from Song et al. (2017). Using the combination of simulated annealing and greedy algorithm proposed by
Simmons et al. (2019), the figure confirms that all results in Song et al. (2017) that depend on the level of maximum nestedness hold. Panel
(a) replicates figure 1(c) in Song et al. (2017), showing a strong correlation between raw nestedness (NODF) and maximum nestedness. Panel
(b) replicates figure 5(c) in Song et al. (2017), showing that the level of nestedness (normalized as proposed in Song et al., 2017) strongly
covaries with temperature seasonality
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