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1. (a) Give me an example to illustrate the importance of statistics. (10%)
(b) How could you apply what statistics knowledge you learned before to the
technology management? (10%)

2. (a) Why do we need the probability density function and probability mass
function? What is the difference between them? (10%)
(b) What is the moment-generating function and why do we need it? (5%)
Why do we call E(e*) as the moment-generating function? (5%)

3. (a) Show that if the random variable X is N(p,02),0 < 62 < oo then the
e 2
random variable v = (XT“) = 7?2 18 ¥*(1). {5%)

(b) Let X3, X,,..., X, be observations of a random sample of size n from the

normal distribution N(p,0?) .Then show that the sample mean, X =

1

~ i1 X;, and the sample variance, S = ﬁ %, (X; — X)?,are independent

—1)52 n _yn —X)2
el (n-1)s — Yic12i=1Xi—X) ~X2 (Tl _ 1)(5%)

0'2 0-2
4. (a) A random variable X has an exponential distribution if its probability
density function is defined by
f(x) =ze8,0< 6 <,0>0,

what are the mean and variance of X? (6%)

b) If @ = 20. what is the probability that X is less than 187 (4%
() > p y (4%)
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5. (a) What is the central limit theorem? (5%)

(b) The servicing times for customers coming through a checkout counter in
a retail store are independent random variables with mean 1.5 minutes and
variance 1. Approximate the probability that 100 customers can be served in
less than 2 hours of total service time. (5%)

6. LetY,,Y,,...,Y, be a random sample from a normal distribution with mean
i and variance o2, Find the MLEs of p and o®.Both MLEs of  and o? are
unbiased? (10%)

7. Suppose that Y;, Y, ..., ¥, denote a random sample from a Poisson
distribution with mean A. (i) Find the MLE A for A. (ii) Find the expected
value and variance of A. (iii) Show that the estimator of part (a) is consistent
for A. (iv) What is the MLE for P(Y = 0) = e~ (10%)

8. (a) A company produces machined engine parts that are supposed to have a
diameter variance no larger than .0002 (diameters measured in inches). A
random sample of ten parts gave a sample variance of .0003. Test, at the 5%
level, Hy: 02 = .0002 against H,: 0% > .0002. (5%)

(b) Suppose that we wish to compare the variation in diameters of parts
produced by the company in part (a) with the variation in diameters of parts
produced by a competitor. Recall that the sample variance for our company,
based on n = 10 diameters, was sZ =.0003. In contrast, the sample
variance of the diameter measurement for 20 of the competitor’s parts was
s? = .0001. Do the data provide sufficient information to indicate a smaller

variation in diameters for the competitor? Test with a = .05. (5%)
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