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Monday, June 08, 2015

We have
v — 0if —1<X;<1
v Xiif|Xi‘>1

X1,..., X, are the complete case and Y7, ...,Y,, the observed data.

If y; = 0 the contribution of the i-th experiment result is

2.
/ We use this notation:

¢(z) ®(z) the density function and the distribution functions of a N(0,1), respectively.
o 1¢(Z=L) the density function of a N(u,0?)
o O(ZE) the distribution function of a N(u,0?)

For the complete case we have the likelihood function such as

M2 e(=74)

We can consider the log-likelihood for the complete cas\v:e/
1°(p, 0) = —n(In(o) + In(v2r)) — 5tz > (2 — p)?

For the observed case

1°(p,0) = = Fin(V2r)) — 552 Stgr—u)?

O/ fx / (X, X, u,0) is the probability density of the complete data. \/ —
Qs olpm,om) = Ep,p o, (logfx/ X/ 1,0)] —;W@ V= g / 77 0y w
With the indication about the variance of a truncated normal distribution we have that
X—7P2-1<X<1)=Var,,(X|-1<X<1)+(E,,(X|-1<X <1)—1)?
We also have

@) 4 1<Xx<1

B —{ FWO)-F(a)
Ixj—1<x<1 { 0 otherwise

So now we have to write £, », (logfxy(X,Y,p,0)|—1 < X <1)in the form of E, ,((X —7)?|-1 < X < 1)
We have from 2. logfx vy (X,Y, p,0) = —n(in(o) + In(v27)) — 522 > (z; — p)?
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So
Buo((X —p)?|=1<X <) =Var,o(X| 1< X <1)+ (Buo(X]-1< X < 1) — p)?

With the expression of those terms in the subject,

lopgp(=lopy_lomglon) P —p(25£) \9

_ / 1 2
Q(/.L,O'Lum,()'m) - ’I’L(lTL(O') + l?’L( 27T')) - mza [1 + q>(1 Ly (== B - (q)(l Ly _p(=L= #)) ] +
) —p(5H) )2

(o= —e=2z)”

O s
5
set.see ?1740

#data

EM<-function(data,max.iter){

eps.mu <- le-10
eps.sigma <- 1le-10
eps: =—to=
eps.1ll <- 1le-10
x<-data

n<- length(x)

W

U <= -

sigma Q0 <=—rep{sd(X),2)"
k<=2
iter <- 0

11.EY.0 <- sapp :k,function(j,x,mu,sigma,p){

>

stop.criteria <- FALSE

print (" Iter lambda")
## [1] " Iter lambda"
print(" TIter 1log.lik Bﬁff/ ] mu[1] [2] sigma[1] sigmA[2]")

while (!stop.criteria){
print( c( iter, 11.02/p46f/mu.0, sigma.0), digits=3)
iter <- iter+l
# E step: Estimation ~ ZL{97;4ZZ_
k <- length(p.0) ”/Z”, _5;
E.Y <- 11.EY.0 / apply(11.EY.O0,1,sum)
# M step: Maximization

Wom%;
2?0 &v&@ :
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p.1 <- apply(E.Y,2,meén)

mu.l <- sapply(l:k,function(j,x,E.Y){
sum(x*E.Y[,j1)/gum(E.Y[, j1)

},x,E.Y)

sigma.1l <- sapply(1l:k,function(j,x,E.Y,mu){
n <- lengtf(x)
x.c <= x/mulj]
sqrt( sum(E.Y[,j] */x.c”2)/sum(E.Y[,j1))

},x,E.Y,mu.1)

# Computing the log~likelihood wvalue

11.EY.1 <- sapplyf1:k,function(j,x,mu,sigma,p){
pljl*dnorm(x,méan=mu[j],sd=sigma[j])

},x,mu.1,sigma A,p.1)

11.1 <- log(pyod( apply(ll.EY.1,1,sum)))

# checking sfopping criteria

(iter==glax.iter) |
(sumC(mu.1-mu.0)"2)/length(mu.1) <= eps.mu) |
(sum((sigma.1l-sigmas0)~2)/length(sigma.1) <= eps.sigma) |
(sum((p.1-p.0)"2) /Aength(p.1) <= eps.p) |
((11.1-11.0)"2 <5/ eps.11)

)
if (!stop.criteri
mu.0 <- mu.1

sigma.0 <- a.l
p.-0 <- p.1
11.EY.0 <- J1.EY.1

11.0 <- 11/

print( c(/iter, 11.1, p.1, mu.1l, sigma.1), digits=3 )

Here are the results of the EM algorithm applied on results.txt

y <- read.table("results.txt",col.names=FALSE) [,1]
EM(y,50)

## [1] " Iter lambda"

## [1] " TIter 1log.lik pl1] pl2] mu[1] mu [2] [1] sigmal[2]"
## [1] 0.00 -230.19 0.50 0.50 3.24 -1.37 . 1.98

## [1] 1.000 -205.889 0.364 0.636 1.932 -0.7 1.780 1.320
## [1] 2.000 -205.701 0.355 0.645 1. 1.855 1.287
## [1] 3.000 -205.667 0.349 0.651 1. 1.884 1.283
## [1] 4.000 -205.653 0.345 0.655 1 1.898 1.285
## [1] 5.000 -205.644 0.342 0.658 1. 1.905 1.288
## [1] 6.000 -205.637 0.339 0.6 1. 1.908 1.292
## [1] 7.000 -205.632 0.337 .663 1. 1.910 1.295
## [1] 8.000 -205.627 0.335 0.665 2. 1.910 1.297
## [1] 9.000 -205.623 0 0.668 2. 1.908 1.299
## [1] 10.000 -205.619 0. 0.670 2. 1.905 1.301
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