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3. Answers will vary. It is recommended that Chrysler Section 8-6 Consumer Protection Agency
lower its claim about the highway miles per gallon of Complaints
the Dodge Caravans. Chrysler should also try to reduce
variability in miles per gallon and provide confidence
intervals for the highway miles per gallon.

. Answers will vary.
. Answers will vary.

. . Answers will vary.
4. Answers will vary. There are cases when a mean may

be fine, but if there is a lot of variability about the
mean, there will be complaints (due to the lack of
consistency).

. Answers will vary.

. Answers will vary.
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Chapter 9 Testing the Difference Between Two Means, Two Proportions, and Two Variances

Statistics  To Vaccinate or Not to Vaccinate? Small or Large?

Today

Influenza is a serious disease among the elderly, especially those living in nursing homes.
Those residents are more susceptible to influenza than elderly persons living in the com-
munity because the former are usually older and more debilitated, and they live in a
closed environment where they are exposed more so than community residents to the
virus if it is introduced into the home. Three researchers decided to investigate the use of
vaccine and its value in determining outbreaks of influenza in small nursing homes.

These researchers surveyed 83 licensed homes in seven counties in Michigan. Part
of the study consisted of comparing the number of people being vaccinated in small
nursing homes (100 or fewer beds) with the number in larger nursing homes (more than
100 beds). Unlike the statistical methods presented in Chapter 8, these researchers used
the techniques explained in this chapter to compare two sample proportions to see if there
was a significant difference in the vaccination rates of patients in small nursing homes
compared to those in large nursing homes. See Statistics Today—Revisited at the end of
the chapter.

Source: Nancy Arden, Arnold S. Monto, and Suzanne E. Ohmit, “Vaccine Use and the Risk of Outbreaks in a Sample
of Nursing Homes During an Influenza Epidemic,” American Journal of Public Health 85, no. 3, pp. 399-401.
Copyright by the American Public Health Association.

Introduction

The basic concepts of hypothesis testing were explained in Chapter 8. With the z, 7, and
X’ tests, a sample mean, variance, or proportion can be compared to a specific popula-
tion mean, variance, or proportion to determine whether the null hypothesis should be
rejected.

There are, however, many instances when researchers wish to compare two sample
means, using experimental and control groups. For example, the average lifetimes of two
different brands of bus tires might be compared to see whether there is any difference in
tread wear. Two different brands of fertilizer might be tested to see whether one is better
than the other for growing plants. Or two brands of cough syrup might be tested to see
whether one brand is more effective than the other.
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Differences of Means
of Pairs of Samples

Adult children who
live with their parents
spend more than

2 hours a day doing
household chores.
According to a study,
daughters contribute
about 17 hours a
week and sons about
14.4 hours.

Chapter 9 Testing the Difference Between Two Means, Two Proportions, and Two Variances

Distribution of X; — X,

Occasionally, there will be a few large differences due to chance alone, some positive and
others negative. If the differences are plotted, the curve will be shaped like a normal dis-
tribution and have a mean of zero, as shown in Figure 9-1.

The variance of the difference X, — X; is equal to the sum of the individual variances
of X, and X,. That is,
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So the standard deviation of X; — X, is

2 2
g o
-1, 22
m ny

Formula for the z Test for Comparing Two Means from Independent
Populations

This formula is based on the general format of

(observed value) — (expected value)
standard error

Test value =

where X; — X, is the observed difference, and the expected difference u, — u, is zero
when the null hypothesis is w, = u,, since that is equivalent to u, — u, = 0. Finally, the
standard error of the difference is
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In the comparison of two sample means, the difference may be due to chance, in
which case the null hypothesis will not be rejected and the researcher can assume that
the means of the populations are basically the same. The difference in this case is not sig-
nificant. See Figure 9-2(a). On the other hand, if the difference is significant, the null
hypothesis is rejected and the researcher can conclude that the population means are
different. See Figure 9-2(b).



