S3 Text. Relationships between parameters of Poisson and negative
binomial distributions. Assuming that the prevalence and exposure can be
deterministically inferred from the human and rodent population, Eq (1) ought to be
replaced with

X — AT Tk:
Pk) = /%[PNH(NH>PNR(NR)
Py, (xr)]dNgdNgrdxr
A = Nunr(Nr)Prr(Nr)Xr (S1)

where Py, (Ng) and Py, (Ng) are the probability density functions of observing Ng
rodents and Ny humans in the system. Similarly P, ,(xg) is the probability density
function of the infection-response efficiency, x r.

Of course, the confirmed cases of LF in KGH correspond to a subset of all cases of
LF occurring in the region, i.e. only the detected cases. Although under-reporting is a
major problem in public health, we focus only on the reported cases of LF for which we
have data. This is sufficient for the illustrative purposes of the current analysis.

An important example of a Cox process is the case when the rate A is a
gamma-distributed variable, i.e.

P(k) = [ 22 TOWNaNexn) D" py ()7, g)dA
A

Py(\;r,0) = % for A > 0 and r,6 > 0. (S2)

In this situation the Cox process (S2) is described by a negative binomial
distribution [1,2].

P(k) = (kJr,:*l)pk'(l —p) fork=0,1,2,... (S3)

with further conditions that the shape in the gamma-distributed random variable A is
equal to r and the scale § = p/(1 — p). After some algebra based on well-known
properties of the negative binomial distribution, we can present further relationships
between some parameters of the negative binomial distribution (including mean p and
variance o2 that uniquely determine the distribution) and the mean p, and variance 0/2\
of the associated gamma-distribution for the rate A (Table S1).



Table S1. Relationships between the mean and variance of the negative binomial distribution (1 and ¢2) and the mean and
variance of the associated gamma-distribution for the rate A (u) and 0%). Here and throughout the symbol ux and o%
represent the mean and variance of the random variable X. The symbol |z| = floor(z) is the largest integer not greater than
x. Further qualitative properties of the curve describing the risk, e.g. mode, skewness and kurtosis, can be extracted directly
from the knowledge of the mean and variance. For example, if u) < 0/2\ then the mode is zero, otherwise the mode increases
with the mean p) (almost linearly for large values of uy or small variance o3 ).

Parameter Relationship with p and o2 Relationship with
px and o3

Mean p H= Hx

Variance o2 o? = of\z +

Parameter p in NB p=1—-4 p= Ugﬁm

Parameter r in NB; Shape r = of—i# r= ‘;%

in gamma-function

Mode 0 ifp+l—2 <0 0 if p3 <03
Skewness 270 — % NGE )
15N \/g/Z\Jr#)\
Excess Kurtosis # + W ﬁ n G#LZi
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