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1. (20%)Letr, fori=1,.., n, be independent samples of a random variable R of

mean pand variancea’ . Define the estimate
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i=1
Show that E[s?] = ¢’

2. (20%) Suppose astock’s rate of return has annual mean.andwariance of 4 and
o?. To estimate these quantities, we divide Twyear into n equal periods and
record the return for each period. Let 'y, and o7 be the mean and variance

for the rate of return for each period. In particular, assume that

e om a?
=="and o, =—
l‘ln n n n

Iif 4, and 82 are estimates of these, then 2 = njl, and 6% = né2.

(A} Show that/the standard deviation of ji isindependentof n
{B) Show how the standard,deviation of 6% depends on n

3. (20%) A coin having probability p of coming up heads is successively flipped until
two of the most recent three flips are heads. Let N denote the number of flips.
Find E[N]. Note that if thesfirsttWo flips areheads;then N = 2.

4, (20%) Suppose that we continually roll a die until the sum of all throws exceeds
100. What is the most likely value of this total when you stop?

5. (20%) Suppose X is a Poisson random variable with mean A. The parameter A
is itself a random variable whose distribution is exponential with mean 1.
Compute the probability mass function P(X = n)
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