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Can we trace some guidelines to bolster the
adoption of pro-vaccine behaviours?
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2. (A very short) Introduction on epidemic spreading,
evolutionary game theory and multiplex networks

3. Evolutionary vaccination dilemma

4. Results

5. Take home messages
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Compartmental Models

S - Susceptible (Healty) I - Infected (and infectious) R - Recovered (immune/dead)

(From Petter Holme's blog)

.
Pastor-Satorras, R., Castellano, C., Van Mieghem, P, & Vespignani, A. (2015). “Epidemic processes in complex networks”.
Reviews of Modern Physics, 87, 925-979.
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» Agents states are equal to
strategies of a game;

» Consider the following
payoff matrix:

Cc D
c/1 0 .
D(b 0>Wlthb>1,

Roca, C. P, eta. (2009). “Evolutionary game theory: Temporal and spatial effects beyond replicator dynamics.”

Phys. of Life Rev., 6, 208.

A. arelila), & Szolnoki, A. (2010). “Coevolutionary games—A mini review.” Biosystems, 99, 109—125.
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» Agents states are equal to
strategies of a game;
» Consider the following
payoff matrix:
c D

c/1 0 .
D(b 0>Wlthb>1,

» Agents update their
strategy;

» Repeat until stationary
state.

Roca, C. P, eta. (2009). “Evolutionary game theory: Temporal and spatial effects beyond replicator dynamics.”

Phys. of Life Rev., 6, 208.
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Boccaletti, S., et al. (2014). The structure and dynamics of multilayer networks. Physics Reports, 544, 1-122.

Cardillo, A., et al. (2013). Emergence of network features from multiplexity. Scientific Reports, 3, 1344.
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Betuween 2005 and 2010, the proportion of French people in favour or very in favour of vaccination
dropped from 90%to 60% (2013 INPES Peretti-Watel health barometer). The percentage of

French peaple between the ages of 18 and 75 who are nfi-vaccination increased from 8:5%in
2005'%0'382%in 2010, In 2005, 58% of doctors questioned the usefulness of vaccines administered

to children while 31% of doctors were expressing doubts about vaccine safety. These figures
must surely have increased since then. (Michéle Rivasi)
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Take home messages

» Coevolutionary model based on epidemic spreading and evolu-
tionary game theory on multiplex networks.
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Coevolutionary model based on and
on multiplex networks.
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Coevolutionary model based on epidemic spreading and
on multiplex networks.
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Take home messages

» Coevolutionary model based on epidemic spreading and evolu-
tionary game theory on multiplex networks.

» Influence of topology/quality/cost on the overall performance.
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Take home messages

» Coevolutionary model based on epidemic spreading and evolu-
tionary game theory on multiplex networks.

» Influence of topology/quality/cost on the overall performance.

» Effects of zealotry and cost on the overall performances and pos-
sible solutions.
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