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1. Xy, Xy, ..., X, are sampling from N(u, o). Considering the following point estimation of yu:
b =YX, =X
=

,Lﬂl = _)_(:]. +
P2 2(n-1)
(1) Which one is unbiased? Why? (5%)
(2) Which one is consistent? Why? (5%)
(3) Someone say that “Unbiasedness is necessarily consistency, but consistency is not
unnecessarily unbiasedness.” Do you agree with this point? Why? (5%)

(X, + X, +..+X))

2. If Xy, Xy, ..., X, are sampling from N(u, o?). To test Hy: u< 30 against H;: u> 30, we reject Hy and
reject H if and only if the sample mean ¥>32. If n =81, 0 = 18, then
(1) Find the probability of type 1 error if # = 29, and explain it. (7%)
(2) Find the probability of type 2 error if 4 = 34, and explain it. (7%)

3. Let X and Y have a bivariate normal distribution with w5 = 80, o7 = 144, uy =90, o7 = 225, and p
=0.3
Referring to the normal density table in the appendix, find the followings:
(1) EXJY =72) (7%)
(2) Var(X|Y = 72) (7%)
(3) P(X < 81|Y =72) (7%)

4. (20%) One hundred students in the same class took the final exam and their teacher
wants to evaluate whether the passing rates depend on the gender. The outcome that
the students score a passing grade is listed in the table below.

Boy Girl Total
Pass 36 24 60
Fail 24 16 40
Total 60 40 100

a. Find the probability that a student would pass the exam given he is a boy.

b. Let A be the event that the students fail the exam and let the B be the event that a
female student is selected. Are the event A and event B independent? Why?
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5.(15%) Let Y|, Y2, and Y3 be independent, identically distributed random variables from

3
a population with mean 4, and variance . Denote Y = ”‘Z Y and

i=]

7-2palyly
3 6 6

a. Find the expected value and variance of ¥

" b. Is Z an unbiased estimator of 1?7 Which estimator (Y or Z ) is a better estimator of 1?
Why?

6. (15%) Suppose we use a simple linear regression model to study the relationship
between the crime rate (%) and average alcoholic beverage consumption (alcohol, in
kilograms) across the regions in a given year. Using observations from 50 areas, we obtains
the following equation:

crime rate, =0.015 + 0.03-alcohol
(0.009) (0.02)

where standard errors are shown in parentheses and below the estimated coefficients.

a. Does the data indicate that the crime rate tends to be higher in a region with higher average
alcoholic beverage consumption? Find the confidence interval of the coefficient of alcohol and
test at a significant level of 5%.

b. Interpret what p-value is and find the approximately p-value for the test in (a).
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0.7580
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0.9981

0.9887

0.5040
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0.9826
0.9864
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0.9920
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0.6255
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0.7324
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0.7939
0.8212

0.8461
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0.8888
0.9066
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0.9982
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0.5120
0.5517
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0.6293
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0.7018
0.7357
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0.8485
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0.6834
0.9871
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0.6331
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0.7054
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0.7895
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0.8508
0.8729
0.8926
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0.9251

0.8382
0.9496
0.8591
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0.8738
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0.8838
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0.9927
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0.9969
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0.8988

0.5199
0.5596
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0.7422
0.7734
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0.8748
0.8944
0.8115
0.9265
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0.8508
0.8588
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0.8842
0.8878
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0.882%8

0.9946
0.8960
0.8870
0.8978
0.9984
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0.5238
0.5636
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0.6406
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0.7123
0.7454
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0.8051
0.8315
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0.8770
0.8862
0.9131
0.9279

0.9406
0.9515
0.8608
0.9686
0.9750

0.9803
0.9846
0.9881
0.8809
0.8931
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0.8961
0.9871
0.9579
0.9985
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0.5279
0.5676
0.6064
0.6443
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0.9756
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0.9850
0.5884
0.9911
0.8932

0.9949
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Q0.9979
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0.5318
0.5714
0.6103
0.6480
0.6844

0.7180
0.7517
0.7823
0.8106
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0.8810
0.8997
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0.953%
0.9625
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0.9812
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0.9887
0.9913
0.9534

0.9951
0.9863
0.9873
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0.5358
0.5753
0.6141
0.6517
0.6878

0.7224
0.75439
0.7852
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0.8389

0.8621
0.8830
0.8015
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0.9633
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0.9817
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0.9916
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0.300

0.200

0.100

0.050

0.025
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0.001
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0.253
0.842

0.524
1.036

0.842
1.282

1.282
1.6456

1.845
1.960

1.860
2.240

2.328
2.576

2.576
2.807

3.090
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