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In this Supplementary Information, we describe how we computed the likelihood function for the probability that SARS-COV-2 is found in the initial saliva samples from infected patients, and also how we assessed the Bayesian 95% credible intervals.

Likelihood function

We used a binomial distribution to characterise the number of patients for whom SARS-CoV-2 was found in initial saliva samples, out of a sample of size N infected individuals. Assuming saliva samples between different patients are independent, and that the probability of detection of virus in the saliva of an infected patient is denoted by p, then the probability of correctly identifying k patients as infected using their initial saliva samples is

valid for .

Then, assuming an uninformative prior for p in the range [0,1], the likelihood function  is given by the same function

For observed values of N and k, the likelihood function is then straightforward to calculate at each value of p.

The maximum likelihood estimate of p is simply the value of p that maximises the right-hand-side of equation (S1) (it is simple to use calculus to show that this corresponds to p = k/N).

Credible intervals

Two 95% credible intervals are routinely calculated from likelihood functions (see reference 5 in our Letter). Both these credible intervals were reported in our Letter, and in each case a range of estimated p was obtained, denoted [].
· Highest density credible interval. The range of values of p that are most credible, i.e. that have the largest likelihood. All values outside the range must have a lower likelihood. Mathematically, we search for values p1 and p2 such that 
L(p1 | N, k) = L(p2 | N, k) with the integral of the likelihood between p1 and p2 equal to 95% of the integral of the likelihood between p = 0 and p = 1.
· Equal-tailed credible interval. This gives an equal weight to each tail of the likelihood function, and searches for a value of p1 such that 2.5% of the integral of the likelihood function lies below p = p1 (similarly for p2, which is chosen such that 97.5% of the integral lies below p = p2).

Calculation of credible intervals

To calculate the highest density and equal-tailed credible intervals given that k = 11 patients were correctly identified as infected out of a sample of N = 12 infected individuals, we first computed the likelihood function using equation (S1). This is shown by the blue lines in Figure S1. Then, the values of p1 and p2 were chosen according to the criteria described above. These are shown by the dotted red lines in Figure S1.

[image: ]
Figure S1. Calculation of Bayesian credible intervals, given that k = 11 patients were correctly identified as infected out of a sample of N = 12 infected individuals. A. 95% highest density credible interval, given by [0.681,0.995] (red dotted). B. 95% equal-tailed credible interval, given by [0.640,0.981] (red dotted). The likelihood function for the probability of finding SARS-CoV-2 in the initial saliva sample from an infected patient (p) is shown in both panels (blue), as well as the maximum likelihood estimate of 11/12 = 0.92 (black).
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