A. JAGS Model

model{
#total<-sum(freqobs[1:8])

#Likelihood
freqobs[1:8]~ dmulti(p[1:8],total)

for (iin 1:8)
p[i]<- prev*(positive[i]) + (1-prev)*(negativeli])

positive[i] <- (Se[1]) = test1[i] + (1-Se[1]) * (1-test1[i])) *
(Se[2]) = test2[i] + (1-Se[2]) * (1-test2[i])) *
(Se[3]) = test3[i] + (1-Se[3]) * (1-test3[i]))

negative[i] <- (1-Sp[1])  test1[i] + Sp[1] * (1-test1[i])) *
((1-Sp[2]) * test2[i] + Sp[2] * (1-test2[i])) *
((1-Sp[3]) * test3[i] + Sp[3] * (1 -test3[i]))}

#Priors
prev~dbeta(1,1)
Se[3]~dbeta(1,1)
Sp[3]<- XX

for (j in 1:2){
s[j]~dbeta(1,1)
x[j]~dbeta(1,1) }

}

B. JAGS Model Explanation

freqobs: frequency of observations for each test
profile (1:8 refers to profiles a-h)

Sum(freqobs[1:8]): total individuals tested

Likelihood
pli]: probability of each test profile (X p[i]=1)

positive[i]: probability that an individual has test
profile [i] given the individual is truly positive

negativel[i]: probability that an individual has test
profile [i] given the individual is truly negative

Tests: JAGS model input designating test results
(O=negative, 1=positive). These test vectors
jointly represent all possible test profiles.

test1 <- ¢(0,0,1,1,0,0,1,1)
test2 <- ¢(0,1,0,1,0,1,0,1)
test3 <- ¢(0,0,0,0,1,1,1,1)

Priors

Prev: Prevalence (noninformative)

Se[3]: Sensitivity of test 3 (noninformative)
Sp[3]: Specificity of test 3 (fixed value=XX)

Se[1:2]: Sensitivity of test 1 & 2 (noninformative)
Sp[1:2]: Specificity of test 1 & 2 (noninformative)

C. Probability Table

Test1 | Test2 | Test3 | Total number with Expected Total Number for Each Test Profile
Result | Result  Result | this test profile nT total true positives n(1 — m): total true negatives
- - - a ntt * (1-Seq)(1-Se;)(1-Se3) + n(1-m) * (Sp1Sp2Sps)
- + o b nm * (1-Seq)Sez(1-Se3) + n(1-m) * Sp1(1-Sp2)Sps
+ = - c nm * Seq(1-Sez)(1-Se3) + n(1-m) * (1-Sp1)Sp2Sps
+ o d nm * Se1Sez(1-Se;) + n(1-m) * (1-Sp1)(1-Sp2)Sp3
= = + e nm * (1-Seq)(1-Sez)Ses + n(1-m) * Sp1Sp2(1-Sps)
5 + + f nm * (1-Seq)SezSez  + n(1-m) * Sp1(1-Sp2)(1-Sps)
= + g nm * Seq(1-Sez)Sez + n(1-m) * (1-Sp1)Sp2(1-Sp3)
+ + + h nm * Se1SezSez  + n(1-m) * (1-Sp1)(1-Sp2)(1-Sp3)




