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Abstract: Spreading phenomena of disease and information over underlying social and information networks
have been investigated very intensively. One of the simplest models used standardly is susceptible-infected-
susceptible (SIS) model. It is well known that there is no threshold for SIS model on scale-free networks. In
this paper, to verify whether the above phenomena occurs generally, I consider three extended models, where
activity and degree can follow power law distributions with different power exponents. I analyze these three
models by using degree-based mean-field approximation.
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Fig. 1 Six models in the previous work [10]. Shaded circles

represent activated individuals. Arrows mean the pos-

sibility of propagation.
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Fig. 2 Numerical simulations for artificial scale-free networks where the degree distri-

bution follows power law. The density of infected individuals p* is plotted as a
function of X. Left column is for case (i), middle for case (ii), and right for case
(iif). Top row is for v = 2.5, middle for v = 3, and bottom for v = 3.5. Cross
marks are for a = 0.5, square for a = 1, and circle for « = 1.5. The curves show

the theoretical predictions. The details are explained in the text.
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Fig. 4 Numerical results for Enron e-mail network. The format is same as in Fig. 2:

cross marks are for a = 0.5, square for @« = 1, and circle for v = 1.5.
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