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1.(5%) LetX and Y are independent random variables with variance o} =2 and ©
variance of the random variable Z=2X-3Y+5.

Let Y be distributed with Pareto distribution with parameters X, and 8. The probability density

2. (5%)

function of such random variable is
[ox° ) ‘
y>X, with X, =0

!
fly)=1 0+1
i otherwise

Find the variance of Y.

X, be a random sample from a normal distribution with mean p and variance ¢

3. (20%) Letxi, X2, ...,
= ® » » 0 » » a3 E ¥ # ®
Find the maximum likelihood estimates of p and o given in this example

X - TR :
2) Show that X= zw is a sufficient statistic for the parameter p if =1
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3) Show that X= Zw and 8" =— “{Z{«X”X}m are jointly sufficient statistics for the

n N1 =y

i=1
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4. (10%) Let f(X:0) wim—«% be a probability density function. Assuming Ho:0=0,, and H;:0=0; where

Y LI
8,>0,, find the best critical region, C, for this test.

5. (10%) If (X, Y) has a bivariate normal distribution, find the conditional distribution of Y given X=x

6. (20%) Consider a doctor pondering the following dilemma: “If I'm at least 80 percent certain that my
patient has this disease, I will recommend survey: whereas if I'm not quite as certain, then I
ecommend additional tests that are expensive and sometimes painful.” Now, initially I was only
¢ certain that Mr. Jones has the disease, so I ordered the Test A, which always gives a

60 percent certa
ult when the patient has the disease and

| almost never gives a positive rest
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7.(20%) A manufacturer would like purchase new inspection equipment. In particular, there are 10 kinds

of equipments can be selected. Therefore, he collects 350 products drawn from a factory for
comparing the power of different inspection equipments and the test is determined as follows:
Hy :the productis not defective
H, :the prodcut is defective

In particular, among the 350 products, 50 products are known to be defective. The inspection

results of using different equipments are recorded in the following table.

Equipment  Defective Qualified
product product
n n/50 m m/300
A 17 34% 2 4%
B 33 66% 45 15%
C 40 80% 90 30%
D 10 20% 3 1%
E 48 96% 147 49%
F 42 84% 120 40%
G 28 56% 15 5%
H 40 80% 60 20%
I 15 30% 6 2%
J 28 56% 18 6%

If you are the decision maker, which type of equipment would you purchase? Why? Please derive

specific decision rules and also highlight remarks such as false positive and false negative rate.

8. (10%) Consider the following probability density function:
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1) Find the value of the constant ©.
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