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1. What is a sample statistic? Why ‘s it a random variable? Why do we
need to learn the sampling distribution of a statistic? An unseen animal
is weighted 120 kilograms. If the possible answers are a human and a
pig, what kind of animal would you guess? If the possible answers are
an alien and a pig, what is your guess? J ustify your answers. (20%)

2. What is the Central Limal Theorem? When and how to use 1t? (10%)

3. Suppose that a random sample of size n = 100 1s sampled from a normal
population with unknown mean f and variance o2 = 40%. The goal 1s to
test Hy : 4 = 50 against Hy : p > 50 at 2.5% significance level. Compute
the power when p = 62. If the sample mean X = 54 is observed, what 1s
the p-value and your conclusion? Construct a 95% confidence interval for
u. (P{Z > 2} = 0.025,P{Z > 1} = 0.16, where Z stands for the standard

normal random variable.)(20%)
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(1) 7EEHHGE B3 Baiits 5 a0t ? # BN E AR E AR - FaREEER L
FRIEFEBIEIE? (9%)
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M TIESER - WIIEIRAETEAE? (8%)

6. The label on a medium-size package of King-Ping Best OOLONG tea states that the package
contains at least 2 kilograms of tea. A random sample of 49 packages of tea is selected and the

average weight of this sample is 1.94 kilogram. Suppose we know that the population standard
deviationis 0.21. [Pr(Z=1.65)=0.95, Pr(-2£7Z =2)=0.9544]

(1) At a=0.05, compute the test statistic for the hypothesis Hy: ¢ 22 vs. H;: 1 <2 and

make you conclusion. (5% )

(2) If the rejection region is { X <3.06} and the true mean g =3, compute the type II error.
(5% )

(3) If we want to estimate the mean ¢ within 10.05 with 95% confidence, what sample
size will be needed? (5%)

7. Suppose you have known that the average yearly income per family last year in Taiwan was NT 850

thousand dollars. If you want to know whether the yearly income between those native families

and the families in Taiwan is consistent (equal), you have conducted a survey. Due to the difficulty

of obtaining the data, you have just 8 data of native families at hand as followed.
843, 856, 870, 858, 823, 836, 880, 861 (yearly income per native family in NT$ thousand)

(1) Use Sign Test method to write down your model and make the conclusion. (6% )

(2) Use the Sign Rank Test (Wilcoxon Test) to write down your model and make the
conclusion at @ =0.05. [W; g05=4] (6% )
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