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Appendix A: Different interpretations of risk

We introduced the discrete-time model (4)-(5) in the paper by assuming that host larvae

face different mortality rates depending upon the attack rate of the parasitoids. An alternative

way to introduce variability is to assume that all larvae have same mortality rate, i.e. same

value of c, but are exposed to the parasitoids for different durations. Hence, risk is now

defined in terms of T , the length of time a larva is exposed to attack. In such a case we have

the discrete-time model

Ht+1 = RHt

∫
∞

x=0
p(x)exp(−xcPt)dx (A.1)

Pt+1 = k(RHt−Ht+1) (A.2)

where now p(x) represents the distribution of time exposed to parasitoids, T , across the larval

population. Another way to define risk would be through the product cT . Hence not only

do the host larvae face different mortality rates but also this mortality rate acts for different

durations T . In this scenario we have the following discrete-time model

Ht+1 = RHt

∫
∞

x=0
p(x)exp(−xPt)dx (A.3)

Pt+1 = k(RHt−Ht+1) (A.4)

where now p(x) denotes the distribution of cT values across the host larval population.

A general way to define risk, which will also lead to the discrete-time model (A.3)-(A.4)

would be by
∫ T

τ=0 c(τ)dτ where now c(τ) represents the attack rate that a host larva faces at

a time instant τ in the larval stage and τ = 0, τ = T correspond to start and end of the larval

stage, respectively. All the above ways of defining risk are special cases of this. As in the

Nicholson-Bailey model both c and T appear together, so all these different ways to define

risk lead to the same form of the discrete-time model, give or take some constants.


