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#Generating random sample from Gaussian mixture of 2
components
#n: sample size
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#alphal: mixing proportion of the first component
#meanl: mean of the first component

#mean2: mean of the second component

#sigmal: sd of the first component

#sigma2: sd of the second component

n=1000

alpha=0.7

meanl=3

mean2=1

sigmal=1

sigma2=1.2

z=rbinom(n,1,alpha)

x=rnorm(n,
ifelse(z==1,meanl,mean2),ifelse(z==1,sigmal,sigma2))

LR LP’}J lgw)lfwTdM dl.hJ;.obLj DJ}‘,;JS

#At first, it is defined the 1likelihood function for
maximizing

#par: parameters of Gaussian mixture of 2 components
#par=c(meanl,mean2,sigmal,sigma2,alpha)

#x: univariate Gaussian mixture of 2 components
Likelihood=function(par,x){
f=par[5]*dnorm((x-par[1])/par[3])/par[3]+
(1-par[5]1)*dnorm((x-par[2])/par[4])/par[4]

if(any (f<=0)) 1Inf

else -sum(log(f))}

#initial values

intpar=c(4,1.6,0.3,0.8,0.5)
optim(intpar,LikeTlihood,x=x) $par

EM&J}Q‘Q&:}Jijlfw.[dh&hﬂblgb)jlf.&s

#EM Algorithm:

Em=function(par) {

#stage 1: (E-step)

gammal=NULL
gammal=par[5]*dnorm(x,par[1l],sqrt(par[3]1))/((1-par[5])*
dnorm(x,par[2],sqrt(par[4]))+par[5]*dnorm(x,par[1],sqrt(

par[31)))

#stage 2: (M-step)

par[5] = (mean(gammal))

par[1] = sum(gammal®*x)/sum(gammal)

par[2] = sum((1-gammal)*x)/sum(l-gammal)

par[3] = sum(gammal*((x-par[1])A2))/sum(gammal)
par[4] = sum((1-gammal)*((x-par[2])A2))/sum(1l-gammal)
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c(par[1],par[2],par[3],par[4],par[5]1)}
# Initial values for EM algorithm:
par0 = c(4,1.6,0.3,0.8,0.5)

# Running the EM algorithm

dis =1

iter = 1

while (dis > 0.01 || iter <= 200){
iter = iter+l

param = Em(par0)

dis = max(abs(parO-param))

par0 = param

}

par0

8 @S Gy b sl el s gl al s 3550 45

#iteration: number of iterations of the algorithm.
##define initial values for parameters##

#Packages “rgenoud” and “multinomRob” should be installed.
Tibrary(rgenoud)

Tibrary(multinomRob)

k=2

iteration=1000

mix.new=mu.new= var.new=matrix(0,iteration,k)
z.new=matrix(0,length(x),k)

mix=mu=var=NULL

##define hyperparameter for prior distibution###
delta=mu.0= omega.0= betta.O=rep(l,k)

tau2=rep(9,k)

##generate random sample from the prior distributions##
for(i in 1:k){
mix[i]<-rgamma(n=1,shape=deltal[i], rate=1)
mulil=rnorm(1,mu.0[i],sqrt(tau2[i]))
var[i]=1/rgamma(l,omega.0[i],betta.0[i])

}

mix=mix/sum(mix)

numer=matrix(0,nrow=length(x),ncol=k)

## Iteration step#####

for(it in 1l:iteration)

{

## find the latent variable z#####

for(i in 1:k) {
numer[,i]=(mix[i]*dnorm(x,mean=mu[i],sd=sqrt(var[il])))
}
prob=numer/matrix(rep(rowSums(numer),k),ncol=k,byrow=F)
z=matrix(0,length(x),k)

for(j in 1l:length(x)){
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z[j,]=t(rmultinomial(l,prob[j,]))

n.mix=apply(z,2,sum)

## generate parameters from Posterior distribution ####
for(i in 1:k) {
mix[i]l=rgamma(l,shape=deltal[il+n.mix[i],rate=1)
muli]l=rnorm(1, (tau2[il*sum(x[z[,i]==1]1)+mu.0[i]*var[i])/
(n.mix[i]l*tau2[i]l+var[i]),sqrt((var[il*tau2[i])/
(n.mix[i]*tau2[i]+var[il)))
var[i]=1/rgamma(l,shape=omega.0[i]+.5*n.mix[i],rate=
betta.0[i] + .5*sum(z[,i]1*(x-mu[i])A2))

3

mix=mix/sum(mix)

##Save###

Z.new=z.new+z

mix.new[it,]=mix

mu.new[it,]=mu

var.new[it,]=var

3

##END OF ITERATION STAGE###

##Compute mean between estimated parameter #####
apply(mix.new[(iteration/2): (iteration-10),],2,mean)
apply(mu.new[(iteration/2): (iteration-10),],2,mean)
apply(var.new[(iteration/2): (iteration-10),],2,mean)
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