
Supporting Information S2

R code for simulating data according to ‘check the nega-
tives’ design and fitting adjustment model for one of six
subsets (sd = 0.01 and Ase = 0.95), using a correctly centred
prior for Bsp.

l ibrary ( f o r each )
l ibrary ( r j a g s )
require ( p a r a l l e l )
require ( d o P a r a l l e l )

# Define parameter va l u e s
n v a l s <− c (500 , 1000 , 5000)
p i v a l s <− c ( 0 . 3 , 0 . 5 )
A se v a l s <− c ( 0 . 9 5 )
A sp v a l s <− c ( 0 . 6 , 0 . 9 5 )
B sp v a l s <− c ( 0 . 9 , 0 . 95 , 0 . 9 9 )

# Number o f s imu la t i on s f o r each parameter combination
n sim <− 400

# Grid o f a l l parameter combinat ions
param grid <− expand . grid (

n = n vals ,
p i = pi va l s ,
A se = A se vals ,
A sp = A sp vals ,
B sp = B sp v a l s

)

# Function to genera te data from mult inomia l d i s t r i b u t i o n
data gen <− function ( pi , A se , A sp , B sp , n samples , seed ) {

set . seed ( seed ) # Set seed f o r r e p r o d u c i b i l i t y w i th in each worker

p1 <− pi ∗ A se + (1 − pi ) ∗ ( (1 − B sp ) ∗ (1 − A sp ) )
# TP

p2 <− pi ∗ (1 − A se ) + (1 − pi ) ∗ ( (1 − B sp ) ∗ A sp )
# FN

p3 <− (1 − pi ) ∗ (B sp ∗ (1 − A sp ) )
# FP

p4 <− (1 − pi ) ∗ (B sp ∗ A sp )
# TN



p <− c ( p1 , p2 , p3 , p4 )

i f (abs (sum(p) − 1) > 1e−6) {
stop ( ” P r o b a b i l i t i e s  do  not  sum  to  1 .  Check  your  inputs . ” )

}

d <− rmultinom (1 , n samples , p ) # Generate data
return (d)

}

# Set number o f chains , b e f o r e and a f t e r burn in i t e r a t i o n s
n . cha ins <− 3
burnin . i t <− 30000
sample . i t <− 1500000

# Define the JAGS model as f unc t i on
JAGS model <− function (row , sd ) {

mean <− (row$B sp )
v <− sdˆ2
b <− (mean ∗ (1 − mean)ˆ2) / v + mean − 1
a <− (mean ∗ b) / (1 − mean)

d a t a l i s t <− l i s t (M = c (row$TP, row$FN, row$FP, row$TN) ,
# TP, FN, FP, TN

a = a ,
b = b ,
N = row$n)

model s t r i n g <− ”model{

  M[ 1 : 4 ]  ˜  dmulti (p [ 1 : 4 ] ,  N)   # mult inomial  l i k e l i h o o d  f o r  the  2x2  data

  # Model  f o r  p [ 1 : 4 ] ,  assuming  c o n d i t i o n a l  independence

  p [ 1 ]  <−  p i  ∗  A se  + (1  −  p i )  ∗  ( ( 1  −  B sp )  ∗  (1  −  A sp ) )  #TP

  p [ 2 ]  <−  p i  ∗  (1  −  A se )  + (1  −  p i )  ∗  ( ( 1  −  B sp )  ∗  A sp )  #FN

  p [ 3 ]  <− (1  −  p i )  ∗  (B sp  ∗  (1  −  A sp ) )  #FP

  p [ 4 ]  <− (1  −  p i )  ∗  (B sp  ∗  A sp )  #TN

  # In fo rmat ive  p r i o r  f o r  s p e c i f i c i t y
  B sp  ˜  dbeta ( a ,  b )T( 0 , 0 . 9 99 9 )

  # Vague  p r i o r s  f o r  the  other  parameters



  p i  ˜  dbeta (1 , 1 )  # preva l ence
  A se  ˜  dbeta (1 ,  1)  # s e n s i t i v i t y  o f  the  index  t e s t
  A sp  ˜  dbeta (1 ,  1)  # s p e c i f i c i t y  o f  the  index  t e s t

}”

model <− j a g s .model( f i l e = textConnect ion (model s t r i n g ) ,
data = d a t a l i s t , n . cha ins = n . cha ins )

update (model , n . i t e r = burnin . i t )

p o s t e r i o r sample <− coda . samples (model ,
variable .names = c ( ”A se ” , ”A sp” ,
”B sp” , ” p i ” ) ,
n . i t e r = sample . i t )

summary s t a t s <− summary( p o s t e r i o r sample )

g e l diag <− gelman . diag ( p o s t e r i o r sample )$p s r f [ 1 : 4 ]
n e f f <− e f f e c t i v e S i z e ( p o s t e r i o r sample )

# Relevant s t a t i s t i c s
return ( l i s t (

ad justed se = summary s t a t s $ q u a n t i l e s [ ”A se ” , ”50%” ] ,
A se SD = summary s t a t s $ s t a t i s t i c s [ ”A se ” , ”SD” ] ,
lower se = summary s t a t s $ q u a n t i l e s [ ”A se ” , ”2.5%” ] ,
h igher se = summary s t a t s $ q u a n t i l e s [ ”A se ” , ”97.5%” ] ,
gr = a l l ( g e l diag <= 1 . 1 ) ,
n e f f = a l l ( n e f f >= 2500)

) )
}

# Set up p a r a l l e l
c l <− makeCluster (24) # Use 24 cores
r e g i s t e r D o P a r a l l e l ( c l )

# Set seed f o r r e p r o d u c i b i l i t y
base seed <− 12345

# Pa r a l l e l e xecu t i on
r e s u l t s <− f o r each ( i = 1 :nrow( param grid ) , . packages = c ( ” r j a g s ” ) ,
. combine = rbind ) %dopar% {

row <− param grid [ i , ]
sim r e s u l t s <− data . frame ( )



for ( sim in 1 : n sim ) {
# Generate data
counts <− data gen (row$pi , row$A se , row$A sp , row$B sp , row$n ,
base seed + i ∗ 1000 + sim )
data <− data . frame (

n = row$n ,
p i = row$pi ,
A se = row$A se ,
A sp = row$A sp ,
B sp = row$B sp ,
TP = counts [ 1 , 1 ] ,
FN = counts [ 2 , 1 ] ,
FP = counts [ 3 , 1 ] ,
TN = counts [ 4 , 1 ]

)

# Run JAGS model
r e s <− JAGS model(data , sd = 0 . 0 1 )

# Combine r e s u l t s f o r t h i s s imu la t i on
sim r e s u l t <− data . frame (

n = row$n ,
p i = row$pi ,
A se = row$A se ,
A sp = row$A sp ,
B sp = row$B sp ,
TP = data$TP,
FN = data$FN,
FP = data$FP,
TN = data$TN,
adjusted se = r e s$adjusted se ,
A se SD = r e s$A se SD,
lower se = r e s$lower se ,
h igher se = r e s$higher se ,
gr = r e s$gr ,
n e f f = r e s$ne f f ,
sd = 0 . 0 1 )

sim r e s u l t s <− rbind ( sim r e s u l t s , sim r e s u l t ) # Append r e s u l t s
}

return ( sim r e s u l t s )
}

# Stop c l u s t e r
s topClus t e r ( c l )



# Save r e s u l t s
save ( r e s u l t s , f i l e = ”001 high . RData” )


