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1. {20 points)

&) State the " Central Limit Theorem™ in detail. (8 poiats)

b) State the "Chebyshev's Inequality” in detail. (6 points)
W

) State the "Markov's Inequality” in detail. (8 points)

2. {20 points) Ab an electronics plant, it is known from past experience that the probability
i5 .83 that & new worker who has attended the company's training program will meet
the production quota and that the corresponding probability is 0.35 for a new waorker
who has not attended the company's training program. Also, B0% of all new workers
attend the training program.

{a] What is the probability that a new worker will meet the production quota? (10
points)

(b) Find the probability that a new worker who meets the production quota will have
attended the compeny's training program, {10 points)

3. (20 points) If Bz is invested in mutual fund A, its worth after 1 year, X4, is normally dis-
tributed with mean 1.05z and variance 0.000422, i.e., X4 ~ N(1.05z,0,0004z%), And
if Bz is invested in mutual fund B, its worth after 1 vear, Xp, i8 normally distributed
with mean 1.05z and variance 0.0009z%, i.e., Xp ~ N(1.05z, 0.00092). Suppose that
you hiave $5000 to invest and that you place 8y in mutual fund A and ${(5000 — ) in
mutual fund B

(2] What is the expect value of the total worth of your investment after 1 year? (5
poinis)

{b) What is the variance of the total worth of your investment after 1 year? (5 points)

te) What value of y minimizes the variance of the total worth of your investment
after 1 year? (3 points)

(d) If you adopt this "conservative” strategy, what is the probability that after 1 year
the total worth of your investment is more than 53007 [Express your answer in
verms of ®{a) = P(Z < a) where Z follows the standard normal distribution and
&> 0.) (5 points)
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4. (20 points) An investigator wishes to estimate the proportion of students at a certain
university who have violated the honer code. Having obtained o random sample of
n students, she realizes that asking each, "Have you violated the honor code? will
probably result in some untruthful responses, Consider the following scheme, the
investigator makes o total of 100 balls in & box with 50 RED balls and 50 BLUE balls,
RED ball, then the question is "Have you violated the honor code (yes or no)?"

BLUE ball, then the question is "Is the last digit of your cell phone number & 0,1, or
2 (yes or no)?",

Eaen student in the random sample is asked to pick one ball randornly from the bex, and
answer the resulting question truthfully. Because of the irrelevant question on BLUE
balls, & yes response no longer stigmatizes the respondent, so we assume that TESpONSes
are truthful. Let p denote the proportion of honor-code violaters (i.e., the probability
of a randomly selected student being a violator), and let § = P{yes response). Let ¥
denote the number of yes response.

(&} Derive an unbiesed estimetor for p based on ¥. (12 points)

(b} Heferring to question (a}, derive a 95% upper confidence bound for p, assume n
is large. (8 points)

o

- {20 points) An experimenter is interested in the hypothesis testing problem

Hy: b < 3.00mm Versua He > 3.00mm

where 4 is the average thickness of & set of glass sheets. Suppose that a sample of n =9
glass sheels is obtained and their thicknesses are measured and that the experimenter
wishes to use & value of o = 0,06,

{a) For what values of the z-statistic does the experimenter accept the null hypotheses
with alevel o = 0,17 (5 points)

(b) Buppose that the sample mean is 3.02mm, is the null hypothesis accepted or
rejected with lavel & = 0.05. (3 points)

{¢) Calculate the exact pvalue, if the sample mean is 3.02mm. (Fxpress your answer
in terms of ®(a) = P(Z < a) where Z [ollows the standard normal distribution
and a > 0.) (5 points)

(d) Explain the meaning of p-value. (5 points)
For your reference, zq.uas = 1.96, 25,05 = 1.645, 29, = 1.28
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