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B. Random egg‐release and simulated egg‐test diagnostics 

Two factors determine egg-release by human hosts: the number of fertilized females k  

(in k-th stratum), and worm fecundity k . For estimating mated worm counts we follow  

[16, 12] which gives  
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for kh -stratum. For worm fecundity,  w or k we assume exponential fall-off 

(“crowding effect”), given by function  (1) 
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.  Equations (14) - (15) predict mean egg-

release by individual host in kh  

 k k kE    (16) 

Observed egg-counts in diagnostic test data are typically overdispersed, while repeated 

tests on individual hosts show high day-to-day variability. So following [27], we choose 

to describe the egg-release process as random negative binomial (NB) variable in our 

current SWB approach. Specifically, a mated female in kh -stratum is assumed to 

release random NB-count with mean k  and aggregation parameter r (estimated based 

on our calibration). The resulting egg-release by kh -hosts (carrying k mated worms) is 

also NB with mean k k kE   , and aggregation k kr r . For the combined SWB 
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community  kh , observed egg-test results are random samples drawn from a mixed 

NB distribution  
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 , as indicated in Figure 1.  

  


