Stat/Math 491

Solutions, Homework 3

Midterm 1. Solving pP = pyields the equations
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Using 
[image: image2.wmf]and the first equation we see that 
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so p0 = 1/13. Using that in the second equation we get 
[image: image4.wmf]and thus 
[image: image5.wmf]. These are the long run frequencies in this chain.

Midterm 2. The value of Xn clearly depends only on what the previous value was. The transition matrix is 



[image: image6.wmf].

(b) Let 
[image: image7.wmf]. By first step analysis
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Hence m1 = 4 and thus m0 = 6, which is the expected number of rolls to get two consecutive heads.

Midterm 3. 
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Midterm 4. 
[image: image10.wmf] so 
[image: image11.wmf]or 
[image: image12.wmf] When p < ½ we get 
[image: image13.wmf], otherwise the extinction probability q is 1.

6.4.1 (a) Let Yn be the number of errors inserted during the nth reading. We have Yn iid with pgf G(s). Then 
[image: image14.wmf] where 
[image: image15.wmf]. It is clear that this is a Markov chain, since Zn only depends on Xn and is independent of Yn. Letting 
[image: image16.wmf]we get (assuming that the random variables converge in distribution) 
[image: image17.wmf] so the pgf p(s) for 
[image: image18.wmf] is given by 
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Let 
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[image: image23.wmf].

(b) When G(s)=exp(l (s-1)) we may want to try a Poisson pgf for p Then 
[image: image24.wmf] so the equation from (a) becomes
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so 
[image: image26.wmf]or 
[image: image27.wmf].

6.4.4 Let P = I so that every row corresponds to an absorbing state. Then for any distribution p we have pP = pI = p, so all distributions are stationary distributions for this chain.
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