STAT/MATH 491

Solution to homework 1.

5.1.2 
[image: image1.wmf]
Now 
[image: image2.wmf] by l’Hospital’s rule.

Finally 
[image: image3.wmf]
using l’Hospital’s rule again. Hence 
[image: image4.wmf].

5.1.6 See solution in Lecture 3 (that was a freebie due to me not keeping track of what I had assigned...).

6.1.1 
[image: image5.wmf]. It is homogeneous if the random variables Xi are also identically distributed.

6.1.2 (a) Since the rolls are independent, it does not matter how long it has been since the largest value happened, just what it is. 
[image: image6.wmf], k = 1,...,6.

(b) This is just recoding the rolls as 0 (anything but a 6) and 1 (a six). Since the rolls are independent, it is a Markov chain using problem 6.1.1. The transition matrix has (k,l)-element 
[image: image7.wmf]
(c) Either we get a six, in which case Cr = 0, or we don’t, in which case Cr = Cr-1 + 1. It clearly only depends on the past through Cr-1, so it is a Markov chain. The non-zero transition probabilities are 
[image: image8.wmf].

(d) In this chain we actually usually know the outcomes. If Br-1 = k ≥ 1 then Br = k – 1 with probability 1. If Br-1 = 0, Br = Y ~ Geom(1/6), so the transition probabilities from 0 are 
[image: image9.wmf]. Of course, if you are watching the rolls and trying to figure out the values of Br from the r’th roll you cannot do that (since it goes into the future). But if you have the entire sequence of rolls, you can read off the B-chain from that sequence.

6.1.7 
[image: image10.wmf]
since X is a Markov chain. If  h is not one-to-one things get trickier.
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