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1. (17%) For a large supermarket chain, a women’s group claimed that female employees
were passed over for management training in favor of their male colleagues. The
company denied this claim, saying that they picked the employees from the eligible
pool at random to receive this training. The large pool of more than 1000 eligible
employees who can be tapped for management training is 40% female and 60% male.

Since this program began, 28 of the 40 employees chosen for management training were
- male and 12 were female.

(1) (3%) In a significant test, the random sampling assumption is the claim of the
company. Let p be the probability of selecting a male for any given selection.
State the null and alternative hypotheses for a test based on p to investigate the
strength of evidence to support the women’s claim.

(2) (%) Conduct a statistical test for part (1} using a 0.05 significance level.

(4) (7%) What is the probability of committing a type II error when p = 0.47

2. (18%) A study is planned to estimate the proportion of business started in the year

2000 that had failed within five years of their startup. How large a sample size is
needed to guarantee estimating this proportion correct to within

(1) (4%) 0.10 with probability 0.95?

(2) (4%) 0.05 with probability 0.957

(3) (4%) 0.05 with probability 0.997

(4) (6%) Compare sample sizes for parts (1)-(3), and summarize the effects of de-

creasing the margin of error and increasing the confidence level.

3. (15%) A fast-food restaurant finds that its daily profits have a normal distribution with
mean US$140 and standard deviation US$80.
(1) (6%) Find the probability that the restaurant loses money on a given day.
(2) (9%) Find the probability that the restaurant makes money for the next seven
days in a row. State the probability distribution that you apply for this,

4. (20%) John, Mary, and Jane fill orders in & restaurant. John incorrectly fills 15% of the
orders he takes. Mary correctly fills 75% of the orders she takes, and Jane incorrectly

fills 10% of the order she takes. John fills 30% of all orders, and Mary fills 40% of all
orders. 600 orders are filled. Answer the following questions.

(1) (4%) How many incorrect orders does John fill?

(2) (4%) If the order was filled by Jane, what is the probability that it was filled.
Incorrectly?

(3) (6%) If the order was filled incorrectly, what is the probability that John fills it?
(4) (6%) If the order was filled correctly, what is the probability that Mary fills it?

* # | X 4 M & & %

SRR (K¥) £ A :

FRMMRARS : L AUBARA L GHARA LI REREF RS E (HOFRBER YR -
2. EBEH DA RN o LRI Y T -
3. HME BERAHABEFE - ARAR G FRE -



CERTFY PRI XY ﬁ%ﬁﬁmfiﬂkéﬁ&%%ﬁglﬁ,%iﬁ
sana| ghi M fon e /2 fq%ﬁ»ﬂnﬁ ’”E”L’H%;}fﬁ

EH on

5. (30%) Three experts rated four brands of coffee in a taste-testing experiment. A rating

of a 10-point scale (1 = extremely bad, 10 = extremely good) is given for each brand,
and the following table displays the results.

Brand
Expert | A B C D
A K. 5 8 6 9
V. E, 6 9 7 8
R. B. 7 7 8 10

(1) (20%) Answer (1) to (17) in the following table.

Source SS DOF Mean Square F  Critical value  Significant
' (Variance) of F(a=0.05) (Yes or No)

Treatment | (1)  (5) (9) (12) (14) (16)
Block (2) (8) (10) (13) - (15) (17)
Error (3) (7) (11)

Total (4) (8)

(2) (10%) Use Tueky Procedure to determine which groups are significantly different

from the others. Hint: Critical range = @,/ MSE/r, where @, is the upper-tail
critical value from a Studentized range distribution having ¢ (treatment) degree of

freedom in the numerator and (r—1){c—1) degrees of freedom in the denominator.
(r is the number of blocks)
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