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Partl : E XA

A. Bowl ‘B; contains 2 white chips; bowl B, contains 2 green chips; bowl B;
contains 2 white and 2 green chips; and bowl B, contains 3 white chips and 1
green chip. The probabilities of selccting bowl By, B,, B3, or B, are 1/2,
1/4, 1/8, and 1/8, respectively. A bowl is selected using these probabilities
and a chip is then drawn at random. The probability of drawing a white chip,
P(W) =__ (1) _. The conditional probability ﬁhat bow!l B; had been

selected, given that a white chip was drawn, P(B;|W) = (2) .
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B. If n=10, ¥ x = 20,and ¥ x? = 121, the mean for the sample is __ (3}
and the standard deviation for the sampleis _ (4) .

C. If the moment-generating function of X is: M(t) = %et + %ezt + %egt, the
mean of X is __(5) __ andthe variance of X is __(6) .

D. Arandom sample of size n = 75 measurements is drawn from a binomial
population with probability of success 3/4. The mean of the sampling
distribution of the sample proportion p is _ (7) _ and the standard
deviation of the sampling distribution of the sample proportion is _ (8) .
In addition, the S}iape of the sampling distribution of p is _ (9) . The

standard normal z-score corresponding to a value of p = 0.65 is _ (10) .
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Partll : 3t H R &R #HAA (50 %)
Note: You should carefully state the reasons or calculations in the following

| questions in order to get the points. A short answer, such as “Yes” or “No

will NOT receive any point.

A. Consider the regression model
Yi=Fp+uw;, i=1,..,n
where 1;~N(0,z;62) and z;'s are non-random.
(a) What assumptions do we have to impose tc implement the ordinary

least squares (OLS) method for estimating the model ? (5%)

(b) Find out the OLS estimator £, of By. (10%)
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B. Let Xy,X,,...,X, bearandom sample from N(g, ¢2). Given the level of

significance a, please answer the following questions:

(a) Describe how you would find the moment estimators of p and ¢

(10%) | |

(b) Describe how you would find the maximum likelihood (ML)
estimators of y and ¢2. (10%)

(c) Compare your answers in (a) and (b). Are the moment and ML
estimators different? Why or Why not? (5%)

(d) Explain how you would test the hypothesis Hy: 4 = uo, where pg isa
known constant. (5%)

(e) Describe how you would construct a confidence interval for the

unknown variance o2. (5%)




