STA5106:  Dr. Srivastava

Homework 6

Jaime Frade


1. 

I chose different initial conditions, between 0 and 1, to see how the value converged in the EM algorithm.  Estimates of theta are given below.

OUTPUT

      theta_0   MLE

    0.2000    0.2385

    0.0010    0.2385

    0.3333    0.2385

    0.8000    0.2385

    0.0090    0.2385

    0.0001    0.2385

CODE

clear all
close all
x1 = 6; x2=52; x3=28; x4=14;
%checking for different intital conditions
theta_0 = [0.24 0.001 1/3 4/5 9/1000 0.0001];
theta_MLEQ = zeros(1, length(theta_0));
for i=1:length(theta_0)
   [theta_Q, E1, thetaMand1] = (EMalog_hw6_1(x1,x2,x3,x4,theta_0(i)));
   theta_MLEQ(i) = theta_Q(length(theta_Q));
end
Matrix1 = [theta_0' theta_MLEQ']; 
disp('theta_0   MLE');
disp(Matrix1);
function [theta,E,thetaMand1] = EMalog_hw6_1(x1,x2,x3,x4,theta_0)
i=1;
theta=[];
E=[];
eps=10^(-4);
thetaMand1 = [];
theta(i)=theta_0;
E(i) = 1;
theta(i+1) = (x1+(theta(i)/(2+theta(i)))*x2+x4)/(2*x1+(2*theta(i)/(2+theta(i)))*x2+2*x4+2*x3);
while E(i) > eps
theta(i+1)= (x1+(theta(i)/(2+theta(i)))*x2+x4)/(2*x1+(2*theta(i)/(2+theta(i)))*x2+2*x4+2*x3);
  
E(i+1) = abs(theta(i+1)-theta(i));
  
i=i+1;
end
theta = theta';
E=E';
thetaMand1 = thetaMand1';
2.

Data Set 1
Output:
Ans: alpha1      alpha2      mu1       mu2      sigma1^2     sigma2 ^2  is 

          0.3241    0.6759    0.0269    4.9724    0.8455         0.2682

[image: image1.emf]
Data Set 2
Output:

Ans: alpha1      alpha2      mu1       mu2      sigma1     sigma2   is 

        0.2311    0.7689    1.8839    3.0182    0.8777    0.2545

[image: image2.emf]
[image: image3.emf]
CODE

figure(1)
subplot(1,1,1)
load GaussianMixtureData
whos
hist(Y)
title('Gaussian Data: Histogram');
xlabel('data');
ylabel('Distribution of data');
theta_0 = [0.4 0.5 0 5 1 0.5];
figure(2)
subplot(1,1,1)
theta = EMalog_Gauss(Y,theta_0);
Ans=[];
Ans= [theta(1)' theta(2)' theta(3)' theta(4)' theta(5)' theta(6)'];   
disp('Ans: alpha1      alpha2      mu1       mu2      sigma1     sigma2   is ');
disp(Ans);
figure(3)
subplot(1,1,1)
load GaussianMixtureData2
whos
hist(Y)
title('Gaussian Data: Histogram 2');
xlabel('data2');
ylabel('Distribution of data2');
theta_0 = [0.4 0.5 2 3 0.75 0.55];
figure(4)
subplot(1,1,1)
theta = EMalog_Gauss(Y,theta_0);
Ans=[];
Ans= [theta(1)' theta(2)' theta(3)' theta(4)' theta(5)' theta(6)'];   
disp('Ans: alpha1      alpha2      mu1       mu2      sigma1     sigma2   is ');
disp(Ans);
CODE (FOR EM Alogrithm)

function theta = EMalog_Gauss(Y, theta)
n1 = length(Y);
m=2;
eps = 10^-4;
Logfunc(1) = 1000;
m=2;
E=100;
while (E>eps)
    for i=1:n1,
        Func1(1,i) = func6_prob2(Y(i), theta(3), theta(5));
        Func2(2,i) = func6_prob2(Y(i), theta(4), theta(6));
        P(1,i) = theta(1)*Func1(1,i);
        P(2,i) = theta(2)*Func2(2,i);
        P(:,i) = P(:,i)/sum(P(:,i));
    end
    sum1 = sum(P');
    Logfunc(m+1) = sum(log(theta(1)*Func1(1,:)+theta(2)*Func2(2,:)));
    theta(1:2) = (sum1')/n1;
    theta(3) = sum(Y.*P(1,:))/sum1(1);
    theta(4) = sum(Y.*P(2,:))/sum1(2);
    z1 = Y-theta(3);
    z2 = Y-theta(4);
    theta(5) = sum(z1.*z1.*P(1,:))/sum1(1);
    theta(6) = sum(z2.*z2.*P(2,:))/sum1(2);
    E = abs(Logfunc(m+1) - Logfunc(m));
    m=m+1;
end
plot(Logfunc(3:end));
title('Evolution of Log Likelihood function vs Interation m');
xlabel('iteration');
ylabel('Log Likehood Function');
CODE (For Funciton)

function norm1 = func6_prob2(x1, mu0, sigma0)
norm1 = 1/sqrt(2*pi*sigma0)*exp(-(x1-mu0)^2/(2*sigma0)); 
