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Student-t distribution
Sampling

The following lines correspond to the WinBUGS caoded to sample from the posterior distribution
of the parameters of a Studertdistribution

nodel
{
## N. nunber of marker neasurenents
## marker: vector marker measurenents of length N
for(i in 1:N)
{
mar ker [i] ~dnor m( mu, t au)
}
mu~dnor n( 0, 0. 001)
t au<- pow exp( | ogsi gna), - 2)
| ogsi gma~duni f (- 10, 10)
}

Optimal threshold

The following lines correspond to an R functiondit® sample from the posterior distribution of the
optimal threshold of a marker that followings ad&ntt distribution in the diseased and in the non-
diseased groups.

## preval ence: preval ence of the disease in the popul ation
## NBNC. net benefit - net cost ratio

## The follow ng vectors are sanple (of |length nbsanple) fromthe posterior
distribution of the paraneters of the Student-t distribution in the
di seased and non-di seased groups, obtained using for exanple W nBUGS:

## marker _dis~t(nmu_di s, sigma_dis, nu_dis)

## marker _ndi s~t (mu_ndi s, si gma_ndi s, nu_ndi s)

## init: initial value for the optinal threshold, used in the Newon
Raphson maxi m sation

## the function return a sanple of Ilength nbsanmple from the posterior
di stribution of the optinmal threshold
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f _threshol d_distribution=function(preval ence, NBNC, nu_di s, sigma_di s, nu_di s, m
u_ndi s, si gna_ndi s, nu_ndi s, nbsanpl e, init)

{
R=( 1- pr eval ence)/ preval ence/ NBNC

## utility function by iteration
f util=function(x,mu_dis i,sigma_dis i,nu dis i,nm_ndis_i,signm_ndis_
i,nu_ndis i,R

{
return(-((1-pt((x-nmu_dis_i)/sigm_dis_i,df=nu_dis_i))+pt((x-
mu_ndis_i)/sigma_ndis_i,df=nu_ndis_i)*R))

## maxim sation of the utility function, at iteration
f_optidis_threshol d=function(i)
{

mu_dis_i=mu_dis[i]

sigma_dis_i=sigma_dis[i]

nu_dis i=nu_dis[i]

mu_ndi s_i =mu_ndi s[i ]

sigma_ndi s_i =sigma_ndi s[i]

nu_ndis_i =nu_ndis[i]

seuil=nl m(f_util,p=init,mu_dis_i=nmu_dis i,sigma_dis_i=sigma_dis_i,nu_
dis i=nu_dis_ i,

mu_ndis_i=nmu_ndis _i,sigma_ndis_i=sigma_ndis_i,nu_ndis i=nu_ndis_ i, R=R) $est
mat e
}

## posterior distribution of the optinal threshold
t hreshol d_di stributi on=sappl y(1: nbsanpl e, f_optidis_threshol d)
return(threshol d distribution)
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