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1. Consider the regression line YVi=BX +e,i=1,2, ... n, thatis,

E(Y)=0whenx =0. Assume that E(g;) =0, Var(eg,) = o2,

Derive the least square estimate for 3. ( 10%)

2. Develop a linear piecewise model with changing point at X=6 to estimate the
following data: (10%)
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3. If you want to investigate the difference in MBA’s initjal salary between public and
private business school, which affected by the factors of established years, number
of alumni, and enrollment. : '

(a) State your hypothesis and propose suitable statistic to test your hypothesis.
(10%) .
* (b) How to further verify if the former undergraduate background of MBA in

sciences, engineering, business, or humanities could affect their initial salary.
(10%)

4. We have sales data of five brands from nine supermarkets, X;,..., X s-and slz,..‘,ssz ,

construct the 100(1 ~ )% confidence interval for 21(;11 + ) - %( M3+ py + i),
(15%)

5. Only one in 1000 adults is afflicted with a rare disease for which a diagnostic test
has been developed. The test is such that, when an individual actually has the
disease, a positive result will oceur 99% of the time, while an individual without
the disease will show a positive test result only 2% of the time. If randomly
selected individual is tested and the result is positive, what is the probability that
the individual has the disease? (10%)

6. The weekiy démand for—pr;p:;nggas (in thousands of gallons) from a particular
facility is a random variable with p.d.f.

fx)= 2(1-—17) 1sx<2
X

0 . otherwise

(a) Find the median estimate. (10%)
(b) If 1.5 thousand gallons is in stock at the beginning of the week and no new
» supply is due in during the week, how much of the 1.5 thousand gallons is
expected to be left at the end of the week? (10%)

7. Suppose that my waiting time for a bus is uniformly distributed on [0, 6], and that
the results X 1,5 X, of a random sample from this distribution have been
observed.

(a) Sketch the likelihood function for J (X100 X5 0) (8%)
(b) Derive the Maximum Likelihood Estimator for6 . (7%)




