STA5106:  Dr. Srivastava

Homework 7

Jaime Frade


1. 

OUTPUT  

[image: image1.emf]
[image: image2.emf]
CODE
clear all
close all
clc
load KMeanAlgorithmData1.mat
whos;
meandata_1 = Yn;
load KMeanAlgorithmData2.mat
whos;
meandata_2 = Yn;
alog(meandata_1,5);
alog(meandata_2,5);
%%%%%%%%%%%%%%%Function%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
function [mean1, var1] = alog(data,k)
index1 = clusterdata(data',k);
[m,n] = size(data);
col1=['k' 'r' 'g' 'b' 'c' 'm' 'lb' 'o' 'dg'];
if m==2
    figure
    subplot(2,2,1)
    for i =1:k
        hold on
        n_1 = find(index1 ==i);
        plot(data(1,n_1), data(2, n_1), ['*', col1(i)]);
        axis([-10 10 -10 10])
    end;
    hold off
end;
%%%%%%%%%%%%%%%%
if m==1
figure
subplot(2,2,1)
for i =1:k
    hold on
    n_1 = find(index1 ==i);
    plot(data(n_1), zeros(length(n_1)),['*', col1(i)]);
end;
hold off
end;
%%%%%%%%%%%%%%
total =0;
m_1 = zeros(size(index1)); 
m_2 = ones(size(index1));
while norm(m_1-m_2)>1e-5 
    m_1=index1;
    for j=1:k,
        n_1 = find(index1 ==j);
        if length(n_1)==1
            mean1(:,j)=data(:,n_1)';
            var1(:,j)=data(:,n_1)';
        else
            mean1(:,j)=mean(data(:,n_1)')';
            var1(:,j)=var(data(:,n_1)')';
        end;
    end;
    %norm(data(:, n_1)-mean1(:,i)*ones(size(n_1)))
    errs = distance1(data(:,n_1),mean1(:,j));
    sum1(j) = sum((errs.^2)'); 
sse(total+1) = sum(sum1');
for j=1:n
    v1 = distance1(mean1, data(:,j));
    [s1,s2]=min(v1);
    index1(j)=s2;
end;
m_2 = index1;
total = total+1;
end
[x1,x2] = find(index1==1);
r1 = length(x1)/n;
r2=1-r1;
r3 = [r1,r2];
%%%%%%%%%%%%%%%%%%%%%%%%%
if m==2,
    subplot(2,2,2)
    hold on
    for i=1:k,
        n_1 = find(index1 ==i);
        plot(data(1,n_1), data(2,n_1),['*', col1(i)]);
        axis([-10 10 -10 10])
    end;
    hold off
    subplot(2,2,3)
    plot(1:total,sse)
    xlabel('m')
    ylabel('SSE')
end;
if m==1
    subplot(2,2,2)
    hold on
    for i=1:k,
        n_1 = find(index1 ==i);
        plot(data(n_1), zeros(length(n_1)),['*', col1(i)]);
    end
hold off
subplot(2,2,3)
plot(1:total,sse)
    xlabel('m')
    ylabel('SSE')
end;
2. 

OUTPUT  

Alpha1 (r3)

0.3240    
Alpha2
 (r3)

0.6760
mu1 (meandata1)
0.0254    
mu2 (meandata1)   
4.9720
variance1 (vardata1) 0.8458    
varance2 (vardata1)
0.2694
Used EM_algorithm from last HW.

Alpha1


0.3241
Alpha2


0.6759
mu1


0.0269
mu2


4.9724
variance1

0.8455
varance2

0.2682
[image: image3.emf]
OUTPUT  

Alpha1

0.2380
Alpha2

0.7620
mu1

1.6510
mu2

3.1013
variance1
0.4322
varance2
0.1891
Used EM_algorithm from last HW.

Alpha1

0.2312
Alpha2

0.7688
mu1

1.8842
mu2

3.1083
variance1
0.8779
varance2
0.2544
[image: image4.emf]
Variance within class for the algorithm in this hw is lower then the EM algorithm, therefore performing at a better rate.
CODE
clear all
close all
clc
load GaussianMixtureData.mat
whos;
meandata_1 = Y;
load GaussianMixtureData2.mat
whos;
meandata_2 = Y;
[meandata1, vardata1] = alog(meandata_1,2);
[meandata2, vardata2] = alog(meandata_2,2);
3. 

OUTPUT  

For a=17

3a

[image: image5.emf]
3b

Correlation coefficent

    1.0000    0.0814

    0.0814    1.0000
3c
[image: image6.emf]
For a=85

3a

[image: image7.emf]
3b

Correlation coefficent

    1.0000   -0.0130

   -0.0130    1.0000
3c

[image: image8.emf]
CODE
% a = 17
clear all
close all
clc
m= 2.0^13-1;
a=17;
x_0 = 100;
max1 = 500;
u_0= zeros(max1,1);
x(1) = x_0;
u(1) = x(1)/m;
for i=1:max1-1,
    x(i+1) = mod(a*x(i),m);
    u(i+1) = x(i+1)/m;
end;
%%%%%%%%%%%%%%%%%%%%%%%%%
figure(1)
hist(u); 
xlabel('U');
ylabel('Frequencies');
disp('Correlation coefficent')
disp(corrcoef(u(1:end-1),u(2:end)))
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
figure(2); 
plot(u(1:end-1), u(2:end),'*b')
xlabel('U(i)');
ylabel('U(i+1)');
% a = 85

clear all
close all
clc
m= 2.0^13-1;
a=85;
x_0 = 100;
max1 = 500;
u_0= zeros(max1,1);
x(1) = x_0;
u(1) = x(1)/m;
for i=1:max1-1,
    x(i+1) = mod(a*x(i),m);
    u(i+1) = x(i+1)/m;
end;
%%%%%%%%%%%%%%%%%%%%%%%%%
figure(1)
hist(u);
xlabel('U');
ylabel('Frequencies');
disp('Correlation coefficent')
disp(corrcoef(u(1:end-1),u(2:end)))
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
figure(2);
plot(u(1:end-1), u(2:end),'*b')
xlabel('U(i)');
ylabel('U(i+1)');
