Estimation of the overall prevalence

Despite observing group information only, the overall prevalence, p, can be estimated.
For a homogenous population (the classical assumption in group testing), this is also the
individual probability of having the trait. Suppose a group size of I is used. The
probability a group is positive is # = 1 — P(all individuals are negative) = 1 — (1 — p)".
Solving for p results in p = 1 — (1 — #)"/’. The maximum likelihood estimator (MLE) of
is simply the proportion of initial groups that test positive, say 0. By the invariance

property of MLEs, the MLE of pis p =1 — (1 - 0 ). When there are unequal group

sizes, one needs to examine the likelihood function
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where K is the number of groups, I, is the group size for group k, and 2, = 0 or 1 is the
Bernoulli(6,) group response for k = 1, ..., K. This likelihood function can be maximized
numerically to obtain the MLE for p. Standard MLE results lead to finding the large

sample variance estimate:
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An approximate (1 — a)100% confidence interval for p is p £ Z, 4 Var(p) where Z,_,
is the 1 — /2 quantile from a standard normal distribution. If all groups are of equal

size I, the variance formula above simplifies to
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