APPENDIX S1
Demographic model
Epidemic models of HPV infections take into account the age-structure of population. We developed a demographic model to describe the age-structure of the French population, to assess some demographic parameters and to insert them into the epidemic model. First vaccine which prevents HPV infections has been available in France in 2006. We used the age-structure of French population on 01/01/2006 provided online by the National Institute of Statistics (INSEE website, http://insee.fr) (see Table S5 and Table S6). The demographic model is a modified version of the Hethcote model [4]; adapted by Elbasha et al [5] to have a system of n Ordinary Differential Equations (ODE) which represent the size of n age-group.
We considered 14 age–groups ([14-19], [20-24], [25-29], [30-34], [35-39], [40-44], [45-49], [50-54], [55-59], [60-64], [65-69], [70-74], [75-79], [80-84]).
The system of 28 ODEs describes the distribution of population in each age-group for each gender (see Table S4 for notations):
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For i=2,…, 14, g=male/female.

Initial numbers of individuals in the first age-group are assessed using equation for each gender (g=male/female):
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Initial numbers of individuals for the other age-groups are computed in an iterative way using equation below (i=2,…, 14; g=male/female):
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Demographic parameters
Individuals move between age-groups at transfer rates
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Calibration of demographic model: see Figure S1 and Figure S2.
Ordinary Differential Equations

Equations differ in the first age-group and in the others for each compartment. For example, in non-vaccinated compartments of susceptible women:
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For j=2,…,14:
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The system contains 784 ODEs. We used the matricial notation describes by Capasso [6] to program this non linear system. The system can be written as:
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With A, F, G, D, B are matrices of size (784,784), e and c are matrices of size (784, 1) (see Table S7). The element BD *z is the non-linear part of the model.
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