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(20%)1. A market research grecup specializes in providing
assessments of the prospects of sites for new cloching stores in
shopping centers. The droup assesses prospects as either geod,
fair, or poor. The records of requests for assessments made to
this group were examined, and it was found that for all stores
that turned out to be successful, the assessment was good for
70%, fair for 20%, and poor for 10%. For all stores that turned
out to be unsuccessful, the assessmenc was good for 20%, fair for
30%, and poor for 50%. It is also known that 60% of new clothing
stores are successful and 40% are unsuccessful.

{5%)a. For a randomly chosen store, what iz the probability
that prospects will be assessed as good?

{5%)b. If prospects for a store are assessed as good, what
is the probability that it will“be successful?

(5%)c. Are the events "Frospects assessed as good" and
"Store is successful® statistically independent?

{5%!d. Suppose that five stores are chosen at random. What
is the preobability that at least one of them will be
successful?

{(15%}2. A random sample, X, ¥, ..., X,, cof n observations is
taken from a population with mean {{ and variance of ¢°. Congider
the following estimator of A :
aY
AL = (2/min+1) ) {x + 2x + 3% + ... + nx)

Fal
Snow that A4 is an unbiaged estimator of #,

{7.58%)a
(7.5%)b. Pind the efficiency of i relative to X, the sample
mean. g a
[Hint:,%i = {n(n+1)) /2 and_EF‘ = (n{n+l}{2n+1)} /6]
Lz Lz

{15%) 3. Suppose that time spent, in hours, by students studying
for a test has a normal distribution. A random sample of six
students found the following results for hours spent studying

12.2 18.4 23.1 11.7 8.2 24.0

{5%)a. Find a 5%% confidence interval for the populaticn
maan.

{5%)b. Fince a 5%% confidence interval for the population
variance.

(2%)c. Without doing the calcuiations, state whether a 920%
coenfidence interval for the population mean would e
wider than or narrower bthan that found in (k).

(1C%) 4. A company produces slectric devices operated by a
thermostatic control. The standard deviation of the tCemperature
ar which thess controls actually op=rate should not exceed 2.0°
Fanrenheit. For a random sample of twenty of Chese controals, the
gample standard deviatlon of operating rcemperatures was 2. 38"
Fahrenheit. Stating any assumptions you need to make, te
the 5% level the null hypotnesis that the pooulaticn stan
deviation is 2.0 against chs alternative that it 1s cigoe
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120%)5. A wine producer claims that the proportion of its
custemaers who cannot distinguish its product from freozen grape
juice is at mest 0.10. The producer decides to test this null
hypothesis against ths alternative that the true proportion is
more than 0.1C¢. The dacision rule adopted is to reject the nuli
hypotnaesis if the sample proportion who cannot distinguish
between these two flavors exceeds G.14.

(E%}la. If a random sample of 160 customers 1s chosen, what
iz rhe probability of a Type I error, using this
decision rule? ]

{8%)b. If a random sample of 400 customers is selected, what
is the probability of a Type I error, using this
decision rule? Explain why your answer differs from
that in part{a)l. P

{5%)c. Suppose that the true proportion <f custowmers who
cannot distinguish between these flavers is 0.20. If
a random sample of 100 customers is selected, what is
the probability of a Type I1 error?
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{20%)6. An executive of a prepared frozen foods company is
interested in the amounts of money spent on such products by
families in different income ranges. Independent randem samples
of six families with incomes under $15,000 a year, five families
with incomes between $15,000 and $30,000 a year, and four
families with incomes over $30,000 a year were taken. The
estimates of monthly expenditures (in dollars}) on prepared frozen JE?‘
A
Z

foeds given by the sample members are shown in the table.

under 515,000 515,000-530,000 aver £30,000 ';Jla
................................................................. 5
45,2 48.2 5C.7 Jﬁu}
60.1 51.6 71.6 -
S2.8 63.7 61.13 -
1.7 46 .8 £9.8 }.!
33.86 45 .2
3%.4

(8%)a. Set out the analysis of variance table.

(6%)b. Test the null hypothesis that population mean

expenditures on prepared frozen foods are the same
for all three income groups.

{6%)c. Use the Kruskal-Wallis procedure to test the null
hyvothesis of equal population mean expenditures on
prepared frozen foods for the three income groups.
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