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We present complementary figures for decay analyses.
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FIG. SI-1. SIS decay with intrinsic disorder of the strength ε = 0.50 on a single MMN with M = 103 modules and with uniform
degree distribution P (k) = δk,4 (modules are random regular networks). The infection rates are shown in the legends. We
show two different disorder realizations, fixed for all dynamical samples, which does (a) or does not (b) exhibit GP. (c) When
a new disorder realization is generated for each dynamical sample, the average leads to GP on extended scaling law regions in
the interval 0.265 / λ / 0.275. 100 to 500 dynamical runs were used to compute averages.
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FIG. SI-2. Local exponent analysis for the density decay curves on MMN with sizes M = 104 (lines) and 3 × 104 (symbols)
modules. The local exponent is defined as αeff = −d(ln ρ)/d(ln t). Following an interval of low variation the local exponents
become very large, indicating an exponential decay. As the number of modules increases the exponential tails emerge at later
times.
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(a)

FIG. SI-3. Comparison of SIS decays for interconnected and disconnected MMNs with M = 104 modules. The disconnected

case with k
[out]
g = 0 are presented by dashed lines and the interconnected one with k

[out]
g = 5 is represented by solid lines. The

other network parameters are S = 103, γ = 2.7, k[low] = 3, and k[upp] = 58. The values of λ are indicated in the legend. The
same color correspond to the same λ. 100 to 500 dynamical runs were used to compute averages. It can be clearly seen that
the interconnected case have higher activity than the disconnected one due to the long-range activation mechanism of the SIS
dynamics [1–3] that permits long-range dynamical interactions between vertices at different modules.
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