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Mixture of Dirichlet processes

Parameterization

Y ~ N(g.07)
(9.0%) ~G
G ~DP(M,G,)

G, ~ N(#,0*) x Inv— Gamm4 0.001,0.0)
M ~Gammg 1)

4, ~ N(0,1000

gy’ ~ Inv-Gammg 0.001,0.091

y; denotes the marker measurement in patient

Sampling

Gibbs sampling was used to sample from the postdistributions of the parameters of the mixture of
Dirichlet processes in diseased and non-diseaseghgr 3000 samples from the posterior distributions
were kept. The Youden functions were calculatecerth sample and maximized using the Newton-
Raphson algorithm. The sample of maxima obtainexat all the Youden functions forms the posterior
distribution of the optimal threshold.

The DPdensi ty function of packag®Ppackage (Jara A, E. Hanson E, F FQ, Mueller P, Rosner
GL. Bayesian non- and semi-parametric modellindRin2009, Pontificia Universidad Catodlica de
Chile) underR can be used to sample from the posterior disiohubf a mixture of Dirichlet
processes, but it uses a different parameterizafitime mixture than the one presented in thelartic
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y, ~ N(g.0?)
(9.0%) ~G
G ~DP(M,G,)

G,~ N (,uo,éaz} Inv— Wishar(v, ¢,)

M ~ Gammda, b,)
-~ Lh
K, Gamm{ > ’2)

My~ N (mz-sz)
W, ~ Inv-Wishar(v, ,)

An R code is provided at the end of the file to caltmulthe posterior distribution of a biomarker
threshold when this biomarker is modelled accordm@ mixture of Dirichlet processes in diseased
and non-diseased groups, using@ipackage.

In the cancer of the upper aerodigestive tractiegipbn, using the following parameters values, the
optimal threshold obtained is very similar to theneo obtained using the first proposed
parameterization:

v,=4,a,=b,=1r,=7,=1m,= 0s,= 1000/ ,= 4/ ,=

The user has to specify the vectors or parametdose! in blue in the code.
i brary(DPpackage)

ffpr ek xxkxxx pARAVETERS TO BE DEFI NED BEFORE MCMC CALCULATI ONS ** * *x %%k %
y _di s= ## vector of marker neasurements in the diseased group

y _ndi s= ## vector of marker measurenents in the non-di seased group

start _threshol d= ## starting value for the optimal threshold in the Newt on-
Raphson al gorithm

preval ence= ## preval ence of the diseased in the popul ation

NBNC= ## net benefit / net cost ratio

R=( 1- preval ence)/ preval ence/ NBNC

ffpFxxxkxxxkxx O R CHLET PROCESS M XTURE FOR DI SEASED PATI ENTS ***® %% x %% x iy
## ---- PRIORS

nul dis=4
prior_dis=list(a0=1, b0=1, m2=rep(0, 1), s2=di ag( 1000, 1), psi i nv2=sol ve(di ag(5, 1
)), nul=nul_dis, nu2=4, taul=1, tau2=1)

## ---- PARAMETERS FOR SI MULATI ON

nbur n=5000 ## nunber of iterations discarded

nsave=500 ## nunber of iterations to keep

nski p=1 ## thining paraneter

ndi spl ay=100

st at ex=NULL

ncne=l i st (nbur n=nbur n, nsave=nsave, nski p=nski p, ndi spl ay=ndi spl ay)

Estimating the optimal threshold for a diagnostantarker in case of complex biomarker distributiens
Additional file 3 2



## ---- DI RICHLET PROCESSE M XTURE
fit_di s=DPdensity(y=y_dis, prior=prior_dis, ncnc=ntnc, st at e=st at ex, st at us=TRU
E)

gggexxxxxxxx O Rl CHLET PROCESS M XTURE FOR NON DI SEASED PATI ENTS ** % %% %% gy
## ---- PRIORS

nul ndi s=4
prior_ndis=list(a0=1, b0=1, n2=rep(0, 1), s2=di ag( 1000, 1), psi i nv2=sol ve(di ag(5,
1)), nul=nul ndis, nu2=4,taul=1, tau2=1)

## ---- DI RICHLET PROCESS M XTURE
fit_ndi s=DPdensity(y=y_ndis, prior=prior_ndis, ncnc=ntnt, st at e=st at ex, st at us=
TRUE)

gHrxxxxxx%x - POSTERI OR DI STRI BUTI ON OF THE OPTI MAL THRESHOLD *********x*g#

## function to maximze the utility function at iteration iter from the
ncnc

f_sem para=function(iter,fit_dis,fit_ndis,y dis,y ndis, R nul_dis,nul_ndis,s
tart _threshol d)

{

## paraneters for the non-diseased group

nbcl ust er 0=fit _ndi s$save. st at e$t het asave[iter, 4]

l'i st_clust_phiO=fit_ndi s$save. st at e$randsave[iter,seq(l,|ength(y_ndis
), by=2)]

l'ist_clust_varO=fit_ndi s$save. st at e$randsavel[iter,seq(2,|ength(y_ndis
), by=2)]

tab_cl ust _phi O=tabl e(list_clust_phi0)

cl ust ernbpati ent O=as. nuneri c(tab_cl ust _phi 0)

phi O=uni que(li st _clust_phi0)

vari O=(uni que(list_clust_var0))[order(phi0)]

phi O=sort ( phi 0)

M)=fi t _ndi s$save. st at e$t het asave[i ter, 5]

nO=fit _ndi s$save. st at e$t het asave[iter, 1]

kO=fit_ndi s$save. st at e$t het asave[iter, 2]

psi 0=fit _ndi s$save. st at e$t het asave[iter, 3]

## paranmeters for the di seased group

nbcl uster 1=fit _di s$save. st at e$t het asave[iter, 4]

l'ist_clust_phil=fit_dis$save. state$randsavel[iter,seq(l,length(y_dis),
by=2) ]

list_clust_varl=fit_dis$save. state$randsavel[iter,seq(2, length(y_dis),
by=2) ]

tab_cl ust _phi 1=tabl e(list_clust_phil)

cl ust ernbpati ent 1=as. nuneri c(tab_cl ust_phi 1)

phi 1=uni que(li st _clust_phi 1)

vari 1=(uni que(list_clust_var1))[order(phil)]

phi 1=sort ( phi 1)

ML=f i t _di s$save. st at e$t het asave[iter, 5]

mi=fit_di s$save. st at e$t het asave[iter, 1]

k1=fit_di s$save. st at e$t het asave[iter, 2]

psi 1=fit _di s$save. st at e$t het asave[iter, 3]
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## maxim zation of the utility function

return(nl m(f_util,p=start_threshol d, cl usternbpatientl, phil,varil, ki, M
1, mi, psi 1, cl ust er nbpat i ent 0, phi 0, vari 0, kO, M), nD, psi 0, R, nul_dis,nul ndis,Ien
gth(y_dis),length(y_ndis))$estimate)
}

## utility function to be nmaxim zed
f _util=function(x,clusternbpatientl, phil,varil,kl, ML, nl, psi 1, cl usternbpatie
nt 0, phi O, vari 0, kO, M), nD, psi 0, R nul_di s, nul_ndis, nb_dis, nb_ndis)

{

return(-((1-
sum( (cl ust ernbpati ent 1* (pnor m(x, phi 1, sqrt (vari 1)))) +ML*(pt ( ( x-
ml)/sqgrt ((1+1/ k1) *psi 1/ nul_dis),df=nul_dis))))/(M+nb_dis)+

(sum(cl ust ernbpati ent 0*( pnor n(x, phi 0, sqrt(vari 0)))) +M*pt ( ( x-
nD)/ sqrt ((1+1/k0) *psi 0/ nul_ndi s), df =nul_ndi s))/ (M+nb_ndi s) *R))
}

## optimal threshold posterior distribution
t hreshol d_posteri or=sappl y(1l: nsave, f_sem para,fit_dis,fit_ndis,y dis,y _ndis
, R nul_dis,nul ndis,start_threshol d)
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