STA5106:  Dr. Srivastava

Homework 9

Jaime Frade


1. 

OUTPUT  

[image: image1.emf][image: image2.emf]
[image: image3.emf]
[image: image4.emf][image: image5.emf]
[image: image6.emf]
CODE
clear all
close all
clc
eps=1;
n=1;
while(eps>10^(-6))
        %X(n) = randn;
        X(n) =normal_RV(1);
        mean_X(n) =mean(X');
        var_X(n)=mean((X'-mean_X(n)).^2);
        kurt_X(n)=mean((X'-mean_X(n)).^4)/(var_X(n)^2);
        if(n==1)
                eps=1;
        else
                eps=abs(var_X(n)-var_X(n-1));
        end
n=n+1;
end
n
figure(1)
plot(mean_X,'r','Linewidth',2)
title('Convergence of mean')
ylabel('mean x')
axis([1 n -1 4])
figure(2)
plot(var_X,'r','Linewidth',2)
title('Convergence of variance')
ylabel('var x');
axis([1 n -1 4])
figure(3)
plot(kurt_X, 'r','Linewidth',2)
title('Convergence of kurtosis')
ylabel('kutosis x');
axis([1 n -1 4])
figure(4)
subplot(1,1,1)
hold on
for i=1:n,
            subplot(1,1,1)
            plot(i,var(mean_X(1:i-1)'),'*');
end;
subplot(1,1,1)
ylabel('variance of the mean of x');
xlabel('n');
hold off
figure(5)
subplot(1,1,1)
hold on
for i=1:n,
            subplot(1,1,1)
            plot(i,var(var_X(1:i-1)'),'*');
end;
subplot(1,1,1)
ylabel('variance of variance of x');
xlabel('n');
hold off
figure(6)
subplot(1,1,1)
hold on
for i=1:n,  
            subplot(1,1,1)
            plot(i,var(kurt_X(2:i-1)'),'*');
end;
subplot(1,1,1)
ylabel('variance of Kurtosis of x');
xlabel('n');
hold off
2.

OUTPUT  

[image: image7.emf]
CODE

%g_1(x) = exp(-randn) and g_2(x)=U
clear all
close all
clc
eps=1;
n=1;
while(eps>10^(-6))
    G_1(n) = exp(-rand);
%   g_1=exponential
%   g_2 = uniform RV
    X_2(n) = exponential_RV(rand);
    if (X_2(n)<1 && X_2(n) >0)
        G_2(n) =1;
    else
        G_2(n) =0;
    end;
meanG_1(n) = mean(G_1');
meanG_2(n) = mean(G_2');
varG_1(n) = mean((G_1'-meanG_1(n)).^2);
    if(n==1)
        eps=1;
    else
        eps=abs(varG_1(n)-varG_1(n-1));
    end;
n=n+1;
end
figure(1)
subplot(2,2,1)
plot(meanG_1,'r','LineWidth',2)
title('Convergence of expected value exp(-x) as a function of n')
ylabel('expected value exp(-x)');
axis([1 n 0 1])
subplot(2,2,3)
plot(meanG_2,'r','LineWidth',2)
title('Convergence of expected value Uniform RV as a function of n')
ylabel('expected value Uniform RV');
axis([1 n 0 1])
subplot(2,2,2)
hold on
subplot(2,2,4)
hold on
for i=1:n
    subplot(2,2,2)
    plot(i,var(meanG_1(1:i-1)'),'*');
    subplot(2,2,4)
    plot(i,var(meanG_2(1:i-1)'),'*');   
end
subplot(2,2,2)
ylabel('variance of expected value of exp(-x)');
xlabel('n');
hold off
subplot(2,2,4)
ylabel('variance of expected value of Uniform RV');
xlabel('n');
hold off
3.
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Then 
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( thus generate Xi, using exponential RVs with mean 1, and find the mean of 
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OUTPUT  

[image: image12.emf]
CODE

%X~exp RV mean 1    Z = 1-exp(-3/x^2)
clear all
close all
clc
eps=1;
n=1;
while(eps > 10^(-6))
    Z(n) = 1-exp(-3/(exponential_RV(rand))^2);
    mean_Z(n)=mean(Z');
    var_Z(n) = mean((Z'-mean_Z(n)).^2);
    if(n<10)
        eps=1;
    else
        eps=abs(var_Z(n)-var_Z(n-1));
    end;
n=n+1;
end;
figure(3)
subplot(2,1,1)
plot(mean_Z,'r','LineWidth',2)
title('convergence of expected value of Z as function of n')
ylabel('Expected value of Z');
axis([1 n -1 4])
n
subplot(2,1,2)
hold on
for i=1:n
    subplot(2,1,2)
    plot(i,var(mean_Z(1:i-1)'),'*');
end;
subplot(2,1,2)
ylabel('variance of Expected value of Z');
xlabel('n')
hold off
4.  

[image: image13.emf]
CODE

clear all
close all
clc
eps=1;
n=1;
y=0.5;
lambda=3;
while(eps>10^(-8))
    X_i(n) =exponential2_RV(lambda);
    W_i(n) =(1/sqrt(2*pi))*exp(-(y-X_i(n))^2/2);
    theta_N(n) = mean(X_i'.*W_i')/mean(W_i');
    if(n==1)
        eps=1;
    else
        eps=abs(var(theta_N(1:n)')-var(theta_N(1:n-1)'));
    end;
n=n+1;
end;
figure(1)
plot(theta_N,'r','LineWidth',2)
title('Convergence of theta_N using importance sampling')
ylabel('theta_N');
xlabel('n');
axis([1 n 0 1])
_1288677925.unknown

_1288678076.unknown

_1288678161.unknown

_1288677667.unknown

