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1. Suppose that X is a random variable for which the moment generating function is given by
M(t) = b letilet
= > 46’ 48 .

(1) Find E[X] and Var(X). (10%)
(2) Compute E[3X2—2X +4]. (5%)

(3) Compute Var(5 -3). (5%)

2. Suppose that the joint pdf of times X & Y of first and second arrival of calls to a psychic help line
is

f(x,y) =4e %, 0<x <y <o

(1) Find the marginal pdf of X. (6%)
(2) Find the conditional pdf of Y given X =x. (6%)

(3) Compute the conditional probability P (Y > 1|X = %) (6%)

1

(4) Compute the conditional expected value E (Y|X = 5). (6%)

(5) Are X and Y independent? Explain. (6%)

3.Let X,,...,X, bei.i.d. random samples from a normal distribution, N(x, &), where x and &°

are unknown. Find the maximum likelihood estimator of

(1) ufo . (10%)

(2) P{X,>c} where c isa constant. (10%)
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4. Let {(X;,Y,):i=1...,n} beasample from a bivariate normal distribution with mean ,, and u,,

variance 1 and 4, and correlation coefficient 0.5.

(1) Please find the covariance between sample means X ="' Xi/n and Y =>"", /n. (10%)

(2) Please find a 95% confidence interval for 2z — s, by using sample means X :zi"xi/n
and Y=Y, /n. (10%)

(3) We want to test H,:2u =, against H,:24 >4, and would reject H, if 2X -Y >k.

Please find k for a significant level of 0.05. (10%)
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0.0517
0.0910
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0.0557
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