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STA 5107: Home Assignment #3
1.
Matlab Code:
clear
z=100;
A=[.5,.5,0,0;.1,.9,0,0;0,0,.3,.7;0,0,.2,.8];
j=1;
for i=1:z
u=rand;
J=find(u<cumsum(A(j,:)));
j=min(J);
X(i)=j;
state1(i)=length(find(X==1))/i;
state2(i)=length(find(X==2))/i;
state3(i)=length(find(X==3))/i;
state4(i)=length(find(X==4))/i;
end
a=[1:1:100];
hold on
plot(a,state1, 'r');
plot(a,state2, 'b');
plot(a,state3, 'g');
plot(a,state4,'k');
xlabel('i')
ylabel('Relative frequency')
[v,d]=eig(A');
vectoreig=v(1:4,1)/sum(v(1:4,1))
vectorrf=[state1(z);state2(z);state3(z);state4(z)]
Matlab Output: plot of the relative frequencies (versus i) with which the path visits the fours states for i up to 100. Plotted at the 4 possible initial starting positions
	Initial State J=1
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	Initial State J=2
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	Initial State J=3
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	Initial State J=4
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Comparison of the vectors of the relative frequencies at i = 100 with the dominant eigenvector of the transition matrix at each of the initial states.
	Initial State J=1
	Initial State J=2
	Initial State J=3
	Initial State J=4

	vectorrf =

    0.1800

    0.8200

         0

         0
	vectorrf =

    0.2100

    0.3700

    0.1500

    0.2700
	vectorrf =

         0

         0

    0.2100

    0.7900
	vectorrf =

         0

         0

    0.1900

    0.8100


>> vectoreig=v(1:4,2)/sum(v(1:4,2))

vectoreig =

    0.1667

    0.8333

         0

         0

>> vectoreig=v(1:4,4)/sum(v(1:4,4))

vectoreig =

         0

         0

    0.2222

    0.7778

2.
(i) Xt can be clearly seen to be irreducible because there is a positive probability associated with transitioning from any state ‘i’ to state ‘j’.

(ii) Xt can be clearly seen to be aperiodic by taking simply noticing that there is a positive probability associated with going from state 1 back to state 1 in one step. Therefore the gcd is automatically 1, and therefore the markov chain is aperiodic.

Matlab Code:
clear
A=[.1,.3,.4,.2;.2,.1,.3,.4;.4,.2,.1,.3;.3,.4,.2,.1];
[v,d]=eig(A');
vectoreig=v(1:4,1)/sum(v(1:4,1));
z=10000;
f=[2,1,2.5,-1];
i=1;
X(i)=round(3*rand)+1;
for i=1:z
[m,n]=sort(A(X(i),:));
cond=1;
t=1;
u=rand;
while cond==1
    if u<sum(m(1:t));
    X(i+1)=n(t);
    cond=0;
    else
    t=t+1;
    end
end
end
sum1=0;
for i=1:z
sum1=sum1+f(X(i));
end
sum2=0;
for i=1:4
sum2=sum2+f(i)*vectoreig(i);
end
a=sum1/z
b=sum2
Matlab Output: At 10000 iterations the values a pretty close.
a =

    1.1233

b =

    1.1250
3.

Matlab Code:
clear
A=[.1,.3,.4,.2;.2,.4,0,.4;0,.3,.5,.2;.5,.3,.2,0];
[v,d]=eig(A');
vectoreig=v(1:4,1)/sum(v(1:4,1));
z=10000;
f=[2,1,2.5,-1];
i=1;
X(i)=round(3*rand)+1;
for i=1:z
[m,n]=sort(A(X(i),:));
cond=1;
t=1;
u=rand;
while cond==1
    if u<sum(m(1:t));
    X(i+1)=n(t);
    cond=0;
    else
    t=t+1;
    end
end
end
sum1=0;
for i=1:z
sum1=sum1+f(X(i));
end
sum2=0;
for i=1:4
sum2=sum2+f(i)*vectoreig(i);
end
a=sum1/z
b=sum2
Matlab Output:
a =

    1.1264

b =

    1.1235
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