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Question 9.2.5 The University of Missouri—St. Louis gave a validation test to entering
students who had taken calculus in high school. The group of ninety-three students receiving
no college credit had a mean score of 4.17 on the validation test with a sample standard
deviation of 3.70. For the twenty-eight students who received credit from a high school
dual-enrollment class, the mean score was 4.61 with a sample standard deviation of 4.28. Is
there a significant difference in these means at the @ = 0.01 level?

Question 9.2.13 An executive has two routes that she can take to and from work each
day. The first is by interstate; the second requires driving through town. On the average it
takes her 33 minutes to get to work by the interstate and 35 minutes by going through town.
The standard deviations for the two routes are 6 and 5 minutes, respectively. Assume the
distributions of the times for the two routes are approximately normally distributed.

(a) What is the probability that on a given day, driving through town would be the quicker
of her choices?

(b) What is the probability that driving through town for an entire week (ten trips) would
yield a lower average time than taking the interstate for the entire week?

Question 9.2.15 If X, X,,...,X, and Y1, Y, ..., Y,, are independent random samples from
normal distributions with the same o prove that their pooled sample variance, S ﬁ, is an
unbiased estimator for 2.

Question 9.2.20 Two popular forms of mortgage are the thirty-year fixed-rate mortgage,
where the borrower has thirty-years to repay the loan at a constant rage, and the adjustable
rate mortgage (ARM), one version of which is for five years with the possibility of yearly
changes in the interest rate. Since the ARM offers less certainty, its rates are usually lower
than thse of fixed-rate mortgage. Test this hypothesis at the @ = 0.01 level usng the fol-
lowing sample of ortgage offerings for a loan of $250,000. Do not assume the variances are
equal.

40-year fixed ARM

3.525 2.923
3.625 3.385
3.383 3.154
3.625 3.363
3.661 3.226
3.791 3.283
3.941 3.427
3.781 3.437
3.660 3.746
3.733 3.438

Question 9.3.3 Among the standard personality inventories use by psychologists is the
thematic apperception test (TAT) in which a subject is shown a series of pictures and is
asked to make up a story about each one. Interpreted properly, the content of the stories
can provide valuable insights into the subject’s mental well-being. The following data show



TAT Scores

Mothers of Normal Mothers of Schizophrenic
Children Children

6 3
6 3
1 2
6 2

Subjects with
Normal Subjects Raynaud’s Syndrome

Heat Output Heat Output
Patient (cal/cm?/min) Patient  (cal/cm*/min)

WK. 2.43 R.A. 0.81
M.N. 1.83 R.M. 0.70
S.A. 2.43 FM. 0.74
ZK. 2.70 K.A. 0.36
JH. 1.88 H.M. 0.75
1G. 1.96 S.M. 0.56
G.K. 1.53 R.M. 0.65
AS. 2.08 GE. 0.87
TE. 1.85 B.W. 0.40
LFE 2.44 NE. 0.31

=211 v=0.62

sy =0.37 sy =0.20




Question 9.4.2 In a study designed to see whether a controlled diet could retard the
process of arteriosclerosis, a total of 846 randomly chosen persons were followed over an
eight-year period. Half were instructed to eat only certain foods; the other half could eat
whatever they wanted. At the end of eight years, 66 persons in the diet group were found to
have died of either myocardial infarction or cerebral infarction, as compared to 93 deaths of
a similar nature in the control group. Do the appropriate analysis. Let @ = 0.05.

Question 9.4.6 Suppose H : px = py is being tested against H; : px = py on the basis
of two independent sets of one hundred Bernoulli trials. If x, the number of successes in
the first set, is sixty and y, the number of successes in the second set, is forty-eight, what
P-value would be associated with the data?

Question 9.4.9 A utility infielder for a National League club batted .260 last season in
three hundred trips to the plate. This year he hit .250 in two hundred at-bats. The owners
are trying to cut his pay for next year on the grounds that his output has deteriorated. The
player argues, though, that his performances the last two seasons have not been significantly
different, so his salary should not be reduced. Who is right?

Question 9.5.2 Male fiddler crabs solicit attention from the opposite sex by standing in
front of their burrows and waving their claws at the females who walk by. If a female likes
what she sees, she pays the male a brief visit in his burrow. If everything goes well and the
crustacean chemistry clicks, she will stay a little longer and mate. In what may be a ploy to
lessen the risk of spending the night alone, some of the males build elaborate mud domes
over their burrows. Do the following data suggest that a male’s time spent waving to females
is influenced by whether his burrow has a dome? Answer the question by constructing and
interpreting a 95% confidence interval for ux — uy. Use the value s, = 11.2.

% of Time Spent Waving to Females

Males with Domes, x; Males without Domes, y;

100.0 764
58.6 84.2
93.5 96.5
83.6 88.8
84.1 85.3

79.1
83.6

Question 9.5.5  Suppose that X;, X5, ..., X, and Y}, Y>,..., Y, are independent random
samples from normal distributions with means px and puy and known standard deviations
ox and oy , respectively. Derive a 100(1 — @)% confidence for uy — uy.

Question 9.5.7 One of the parameters used in evaluating myocardial function is the
end diastolic volume (EDV). The following table shows EDVs recorded for eight persons
considered to have normal cardiac function and for six with constrictive pericarditis (192).
In order to test H, : ux = uy, can one assume that the two variances are euqal? Answer the
question by constructing a 95% confidence interval for % /o3



Normal, x; Constrictive Pericarditis, y

62 24
60 56
78 42
62 74
49 44
67 28
80

48




