eigenvalue λmax
R

30
20

Hopf bifurcation

10
0
−10
−20
0

0.5

1

1.5

2

2.5

feedback strength ξ

Figure 5: The eigenvalue with the largest real part as a function of the inhibitory strength ξ. All parameters
are the same as in Fig. (3) of the manuscript, only including a 20% variation in the (unstable) steady state
(chosen from a Gaussian distribution centered at the average observed values). For each inhibitory strength
ξ, 104 instances of the Jacobian were evaluated. Shown is the average largest real part λmax
(solid blue line),
R
along with the standard deviation (dashed red lines).

steady state. The transition to (at least transient) oscillatory behavior is robust with respect to the
assumed unstable state.
Note: A similar situation also arises in the evaluation of explicit kinetic models: Any explicit model
will eventually result in a numerical simulation of a particular set of parameters – and it is
far from certain, and indeed rather unlikely, that these are the exact parameters of the actual
system. An appropriate way to account for this, though computationally demanding and only
rarely done for explicit models, is to repeat the analysis for a large set of parameters in close
vicinity of the original set of parameters (thus to ensure that the observed behavior indeed
persists and is not an artifact of one particular set of parameters).
Note: A similar strategy can be adopted if large fluctuations of the experimentally observed concentrations are observed. In this case, it is appropriate not to focus only on one specific state, but
to include the fluctuations into the evaluation of the system.
Note: While often the mean of the observed concentration values is indeed a reasonable approximation of the actual state, this must not always be the case. In particular, when the experimentally
observed concentration values follow a strongly skewed distribution (such as a power law), the
mean is no longer appropriate. In this case, the (vicinity of the) state at which the Jacobian
is to be evaluated has to be chosen in accordance with the distribution of the experimentally
observed concentration values.
Similar, one may refine the range of variation shown in Fig. 5 by including amplitude and
covariance of the experimentally observed concentration values.
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