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The Maki-Thompson rumor model on a k-regular ring
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We consider the Maki-Thompson rumor model on a k-regular ring, see Figure 1. The basic
version of the model is defined by assuming that a population represented by a graph is subdivided
into three classes of individuals: ignorants, spreaders and stiflers. A spreader tells the rumor to
any of its ignorant neighbors at rate one. At the same rate, a spreader becomes a stifler after
a contact with other spreaders, or stiflers. This type of model appeared to describe in a simple
way rumor spreading in a population and it was proposed as an alternative to the well-known SIR
epidemic model.

Figure 1: A k-regular ring with n = 10 vertices. From left to right we have k = 2, k = 6 and k = 9,
respectively.

The first references can be found in [2, 3, 6]. The Maki-Thompson rumor model on a graph
G may be defined formally as a continuous-time Markov process (ηt)t≥0 with states space S =
{0, 1, 2}V , where V is the set of vertices of G; i.e. at time t the state of the process is some
function ηt : V −→ {0, 1, 2}. We assume that each vertex v ∈ V represents an individual, which
is said to be an ignorant if η(v) = 0, a spreader if η(v) = 1, and a stifler if η(v) = 2. Then, if the
system is in configuration η ∈ S, the state of v changes according to the following transition rates

transition rate
0 → 1, n1(v, η),

1 → 2, n1(v, η) + n2(v, η),

(1)

where ni(v, η) =
∑

u∼v 1{η(u) = i} is the number of neighbors of v in state i for the configuration
η, for i ∈ {1, 2}. Formally, (1) means that if the vertex v is in state, say, 0 at time t then the
probability that it will be in state 1 at time t + h, for h small, is n1(v, η)h + o(h), where o(h)
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represents a function such that limh→0 o(h)/h = 0. For a review of recent results for this model
on different graphs, we refer the reader to [1, 4, 5, 7].

The main results existing in literature are related to the asymptotic behavior of the final
proportion of ignorants, in the case of finite graphs, or the spreading or not of the process, in the
case of graphs with infinitely many vertices. In this work we consider G as a k-regular ring with
n vertices, and we verify that the model exhibits different behaviors according to k goes from 2 (a
ring) to n− 1 (a complete graph) as we see in Table 1. In the former one can prove that the final
proportion of ignorants goes to zero as n goes to ∞. But for the complete graph, it is well-known
that such a proportion reaches approximately 20%.

k 2 30 62 122 142 272 422
x∞ 0.9955 0.6224 0.2166 0.2140 0.2122 0.2086 0.2038

Table 1: Simulation results at different values of k.

We discuss the role of k in the asymptotic behavior of the remaining proportion of ignorants.
We apply some probabilistic methods to understand the behavior for small and large values of k,
and we use computational simulations to support our findings.
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