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2. Stereograms. Stereograms appear to be composed en-

tirely of random dots. However, they contain separate im-
ages that a viewer can “fuse” into a three-dimensional
(3D) image by staring at the dots while defocusing the
eyes. An experiment was performed to determine whether
knowledge of the form of the embedded image affected
the time required for subjects to fuse the images. One
group of subjects (group NV) received no information or
just verbal information about the shape of the embedded
object. A second group (group VV) received both verbal
information and visual information (specifically, a draw-
ing of the object). The experimenters measured how many
seconds it took for the subject to report that he or she saw
the 3D image.

2-Sample t-Interval for p1 — p2

7. Cereal. The data below show the sugar content (as a per-
centage of weight) of several national brands of children’s
and adults’ cereals. Create and interpret a 95% confidence
interval for the difference in mean sugar content. Be sure

to check the necessary assumptions and conditions.

Children’s cereals: 40.3, 55, 45.7, 43.3, 50.3, 45.9, 53.5, 43,
44.2, 44, 47 .4, 44, 33.6, 55.1, 48.8, 50.4, 37.8, 60.3, 46.6

Adults’ cereals: 20, 30.2, 2.2, 7.5, 4.4, 22.2, 16.6, 14.5, 21.4,

3.3,6.6,7.8,10.6, 16.2,14.5,4.1, 15.8, 4.1,2.4, 3.5, 8.5, 10, 1,

4.4,1.3,8.1,4.7,18.
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16. Hard water. In an investigation of environmental causes

a)

c)

e)

Conf level = 90% df = 70
uINV) = u[WV] interval: (0.55, 5.47)

Interpret your interval in context.

Does it appear that viewing a picture of the image
helps people “see” the 3D image in a stereogram?
What's the margin of error tor this interval?

Explain carefully what the 90% confidence level means.
Would you expect a 99% confidence level to be wider

of disease, data were collected on the annual mortality
rate (deaths per 100,000) for males in 61 large towns in
England and Wales. In addition, the water hardness was
recorded as the calcium concentration (parts per million,
ppm) in the drinking water. The data set also notes for
each town whether it was south or north of Derby. Is
there a significant difference in mortality rates in the two
regions? Here are the summary statistics.

or narrower? Explain.

f) Might that change your conclusion in part b? Explain.

6. Pulse rates. A researcher wanted to see whether there is
a significant difference in resting pulse rates for men and
women. The data she collected are displayed in the box-
plots and summarized below.

Summary of:
For categories in:

mortality
Derby

Sex
Male Female
Count 28 24
Mean 72.75 72.625
Median |73 73
StdDev 5.37225 7.69987
Range 20 29
IOR 9 12.5
825
o750 =
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60.0
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a) What do the boxplots suggest about any gender dif-
ferences in pulse rates?

b) Is it appropriate to analyze these data using the meth-
ods of inference discussed in this chapter? Explain.

c) Create a 90% confidence interval for the difference in
mean pulse rates.

d) Does the confidence interval confirm your answer to
part a? Explain.

Group Count Mean Median StdDev
North 34 1631.59 1631 138.470
South 27 1388.85 1369 151.114

a) Testappropriate hypotheses and state your conclusion.

b) The boxplots of the two distributions show an outlier
among the data north of Derby. What effect might
that have had on your test?
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32. Music and memory. Is it a good idea to listen to music
when studying for a big test? In a study conducted by
some Statistics students, 62 people were randomly as-
signed to listen to rap music, music by Mozart, or no
music while attempting to memorize objects pictured on
a page. They were then asked to list all the objects they
could remember. Here are summary statistics for each

group:
Rap | Mozart | No Music
Count | 29 20 13
Mean | 10.72| 10.00 12.77
SD Sl Gplle) 4.73
a) Does it appear that it is better to study while listen-

b)

ing to Mozart than to rap music? Test an appropriate
hypothesis and state your conclusion.

Create a 90% confidence interval for the mean differ-
ence in memory score between students who study
to Mozart and those who listen to no music at all. In-
terpret your interval.

22. Catheters. During an angiogram, heart problems can be

examined via a small tube (a catheter) threaded into the

heart from a vein in the patient’s leg. It's important that

the company who manufactures the catheter maintain a

diameter of 2.00 mm. (The standard deviation is quite

small.) Each day, quality control personnel make several

measurements to test Hy: u = 2.00 against H,: u # 2.00

at a significance level of a = 0.05. If they discover a

problem, they will stop the manufacturing process until

it is corrected.

a) Is this a one-sided or two-sided test? In the context of
the problem, why do you think this is important?

b) Explain in this context what happens if the quality
control people commit a Type I error.

¢) Explain in this context what happens if the quality
control people commit a Type Il error.

24. Catheters again. The catheter company in Exercise 22

is reviewing its testing procedure.

a) Suppose the significance level is changed to @ = 0.01.
Will the probability of Type Il error increase, decrease,
or remain the same?

b) What is meant by the power of the test the company
conducts?

¢) Suppose the manufacturing process is slipping out of
proper adjustment. As the actual mean diameter of

the catheters produced gets farther and farther above

the desired 2.00 mm, will the power of the quality

control test increase, decrease, or remain the same?
d) What could they do to improve the power of the test?



