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We consider systems composed of many units forced
by signals that too weak to be detected by a single un-
coupled unit. We show that when the units interact via
a combination of attractive and repulsive links, the sensi-
tivity of the system to weak signals increases for a given
proportion of repulsive links, leading to a significant col-
lective coherent response.

We establish the mechanism of response enhancement
through competitive interactions in different types of sys-
tems, whose common characteristic is the possession of
some form of threshold. Thus, we consider prototypical
bistable1,2, oscillatory3 or excitable3 systems, as well as
models of opinion formation4. Although different sys-
tems exploit different routes to achieve an optimization
of the response, we observe in all cases a coincidence be-
tween the proportion of repulsive links that optimizes the
response, and the one that leads to some particular form
of disorder.

Thus, we can place the research in a broader context
of the effects of disorder on the response properties of
nonlinear systems subjected to weak forcing. Competi-
tive interactions are taken as a source of disorder, as an

alternative to previous studies where response was am-
plified by disorder induced by noise5 or diversity6.

This work opens up wider perspectives about the role
of repulsive links in information processing in various sys-
tems where the presence of competitive interactions is
known to exist, but its function hasn’t been yet estab-
lished.
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