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1. (10%) If B(X")=5",r=1,2,..., find the moment generating function
M (t) of X and the probability mass function of X.

2. (10%) Assume that a policyholder is four times more likely to file exactly
two claims as to file exactly three claims. Assume also that the number X of
claims of this policy holder is Poisson. Determine the expectation E(X?).

3. (20%) If the moment-generating function of X is M(t) = ®®*1125 finq
a) (10%) the distribution of ¥ = 2X — 180,
b) (10%) the distribution of Y? and Var(Y?).

4. (20%) Let X have a uniform distribution on the interval (0,1). Given
that X = z, let Y have a uniform distribution on the interval (0, z).

a) (10%) Find E(Y|z).

b) (10%) Find the marginal probability density function of Y.

5. (15%) A company provides earthquake insurance. The premium X is
modeled by the probability density function

f(z) = —5%6_%, O<z< ob,

while the claims Y have the probability density function

1
gly) = €73, 0 <y < oo

If X and Y are independent, find the probability density function of Z = X/Y.

6. (10%) Let f(z;0) = (1/6)z1-9/° 0 < £ < 1,0 < § < oo. Find the

maximum likelihood estimator of 6.

7. (15%) Let X1, Xs,..., X, be a random sample of size n from an expo-
nential distribution with unknown mean of p = .

a) (10%) What is the distribution of the random variable W = (2/6) 37, X,?

b) (5%) Use W to construct a 100(1 — )% confidence interval for 6.



