CHAPTER 1

SOLUTION OF THE

INITIAL PROBLEM

0.3)(0.7)
SRV,

Inferential Statistics

1. Use your calculator to find each of the following.
Round to the nearest thousandth. population that has a population proportion of 0.58.

1(0.240.8)
a 50 b. Find the standard deviation of the set of sample
\/m-l—‘ﬂ proportions.
b. 634 4. All possible samples of size 1358 are taken from a
(0491 — 0.49) population that has a population proportion of 0.61.
c. 049 — 3,/ a0 a. Find the mean of the set of sample proportions.

2. Use a calculator to find each of the following. proportions. R ,
Round to the nearest thousandth.

N [(0.81)(1 — 0.81)
199

correction.
. . . 0
0.26(1 = 0.26) a. What {S the population and Whi:lt is the sample®
c. 026 -3 T g b. What is the population proportion of cars having
problems?

A candy bar company has a promotion in which letters printed inside some of the wrap-
pers earn the buyer a prize. Suppose that you buy 400 of these candy bars and you dis-
cover that 25 wrappers are winners. You are thinking of buying another 1000 candy bars.
How many wrappers would you expect to have letters printed on the inside? "

SOLUTION Consider the first 400 bars that you unwrapped. Here, # = 400. The sam-
ple proportion is p = 2 = (0.0625. Thus, we might estimate that of the next 1000 wrap-
pers, 6.25% of them, or 0.0625(1000) = 62.5, might be winners.

On the other hand, we may use the standard error to create a confidence interval for

. 3 T A - 3 P
the number of winners. The standard error here is s = 'V 206252 — 00683} = ().0121. We
calculate our 95% confidence interval as

0.0625 — 2(0.0121) = 0.0383, .

il

- 2

and

I

b+ 28 = 0.0625 + 2(0.0121) = 0.0867.

A 95% confidence interval for this situation is the interval of numbers between 0.0383
= 3.83% and 0.0867 = 8.67%. Thus, out of 1000 candy bars, you should expect
between 1000(0.0383) = 38 and 1000(0.0867) = 87 to have letters printed on the

inside.

3. All possibie samples of size 250 are taken from a

a. Find the mean of the set of sample proportions.

b. Find the standard deviation of the set of sample

5. A factory produces 6000 cars during a certain week,
and 300 of them have significant prgblems needing
correction. Inspectors select 60 of the cars fora
detailed inspection,and 5 have a problem needing

¢. What is the sample proportion of cars having
problems?
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CHAPTER 11 Inferential Statistics

15. Suppose a student has five courses to complete as

requirements in science and humanities and decides
1o take three of them next term. Since he registers
early and there are multiple sections for each
course, he feels free to choose any three of the five.
The required courses are Science A {(SA), Science B
(SB), Humanities A (ITA), Humanities B (HB), and
Humanities C (HC). There are 18 ways in which he
can select three of the five courses. Consider each
selection of three courses as one sample.
a. Find the population proportion of required hu-
manities courses he can take.

b. The following table containg his possible course
selections. Find the sample proportion of te-
quired humanities courses for each selection
(sample) of three classes.

¢. Find the mean of the sample proportions and
compate it to the population proportion. What do
you observe?

. Six students tie for top honors in a graduating class.
The administration has decided that the top four stu-
dents will give speeches during the graduation cere-
monies, s0 school officials decide to pick four of the
students at random. The six students are Ann (A),
Betiy (B), Carol (C), Diana (D}, Eddie (E), and Fred
(F). There are 15 ways in which the administration
can select four students out of the six.
a. Find the population proportion of females among
the top 6 students.
b. The following table contains the possible student
selections. Find the sample proportion of females
for each selection (sample) of four students.

¢. Find the mean of the sample proportions and
compare it to the population proportion. What do
you observe?

. Find the standard error in a sample of size 40, given

each of the following sample proportions.
a. 10% b. 25% c. 50% d. 80%

. Find the standard error in a sample of size 300,

given each of the following sample proportions.
a. 10% b. 25% c. 50% d. 80%

. Find the standard error for a sample proportion of

45%, given each of the following sample sizes.
a. 50 b. 100 c. 500 d. 1000

. Find the standard error for a sampie proportion of

90%, given each of the following sample sizes.
a. 50 b. 100 c. 500 d. 1000

. Five hundred students at a high school are randomly

selected for a student services survey. Of those se-

lected, 265 are females. Find the standard error for
the proportion of females. Interpret the meaning of
the standard error in this case.

. Sixty cars are randomly selected from the weekly

production of cars at a plant. Five of these cars have
problems requiring corrections. Find the standard
error for the proportion of cars requiring correc-
tions. Interpret the meaning of the standard error in
this case.
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CHAPTER 11 Inferential Statistics

32. In a February 2003 Los Angeles Times opinion

poll, out of a sample of 1385 adults nationwide,

43% supported a complete ban on all research

into human cloning, without exception. (Sowrce:

www.pollingreport.coin.)

a. Determine a 95% confidence mterval for the pro-
portion of adults who support a complete ban on
all research into human clening.

b. Find the margin of error and explain its meaning.

. Administrators at a college are interested in the
number of students who are working 10 or more
hours per week while taking full-time class loads. A
random sample of 240 full-time students reveals
that 105 of the students are working 10 or motre
hours per week. Find a 95% confidence interval for
the percentage of full-time students who are work-
ing 10 or more hours per week.

. A random survey of 500 pregnant women con-
ducted in a large northeastern city indicated that
145 of them preferred a female obstetrician to a
male obstetrician. Find a 95% confidence interval
for the percentage of pregnant women in the city
who would prefer a female obstetrician,

. Title IX is a federal law that prohibits discrimina-
tion on the basis of gender in any high school or
college that receives federal funds. It has been used
to ensure that women have equal opportunities i
high school and college athletics and are not dis-
criminated against. In a January 2003 Wall Street
Journal poll, out of 300 adults surveyed nationwide,
68% approve of Title IX, Find the 95% confidence
interval for the proportion of people who approve of
Title IX. What is the margin of error?

. In an effort to comply with the requirements of Title
X (problem 35), many schools have had to cut
funding for men’s athletics in order to increase
funding for women’s programs. In a January 2003
Wall Street Journal poll, out of 500 adults surveyed
nationwide, 27% disapprove of cutbacks in men’s
athletics. Find the 95% confidence interval for the
population proportion of people who disapprove of
cutbacks in men’s athletics for the purpose of satis-
fying the requirements of Title IX. What is the mar-
gin of error?

37. The United States has not had a military draft since
1970, and it is suspected that only about 15% of the
population would favor its reinstatement. In order to
estimate the proportion of people in the United
States who would favor reinstating the draft, we
must take a sample.

a. How large a sample must be taken to have a 5%
margin of error?

b. How large a sample must be taken to have a 1%
margin of error?

. A woman has never held the position of President of
the United States, and it is believed that 75% of

~ Americans would be willing to vote for a female
candidate for president if she were qualified for the
job. In order 1o estimate the proportion of Ameri-
cans who would be willing to vote for a female can-
didate for president if she were qualified for the job,
we must take a sample. .

a. How large a sample must be taken to have a 5%
margin of error?

b. How large a sample must be taken to have a 1%
margin of error?

Problems 39 through 42

Public opinion polls typically report a margin of error of
5% or less. The margin of error gives a value to the un-
certainty about survey results. It is not surprising, then,
that one important factor in determining the margin of
error is the sample size.

39. Consider a sample proportion of §.5. Notice in this
exercise how the sample sizes and confidence inter-
vals change as the margin of error decreases:

a. Fill in the following table.

b. Compare the sample size requirements and confi-
dence intervals for the various margins of error
in part (a). What do you conclude?
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CHAPTER 11 Inferential Statistics

Problems 45 and 46

In previous problems, we have been concerned with
finding a 95% confidence interval for a population pro-
portion. Although a 95% confidence interval is most
common (public opinion polls use it almost exclusively),
other confidence intervals are easy to define and calcu-
late.

We know that a 95% confidence interval contains the
values that are within 2 standard errors of the sample
proportion because the distribution of sample propor-
tions is assumed to be normal, and 95% of the sample
proportions are within 2 standard errors (standard devia-
tions) of the population proportion. Similarly, we can de-
fine a 99.7% confidence interval, which would be based
on 3 standard errors, since 99.7% of all sample propor-

" tions are within 3 standard errors of the population pro-
portion. Other commonly used confidence intervals are a
99% confidence interval based on 2.58 standard errors
and a 90% confidence interval based on 1.65 standard
erTors.

45. Refer to Problem 31.

a. Find a 90% confidence interval for the propor-
tion of adults who favor President Bush’s pro-
posal.

b. Find a 99.7% confidence interval for the propor-
tion of adults who favor President Bush’s pro-
posal.

¢. Interpret and compare the intervals from parts (a)
and (b).

Refer to Problem 32.

a. Find a 90% confidence interval for the propor-
tion of adulis who support a complete ban on all
research into human cloning.

b, Find a 99% confidence interval for the propor-
tion of adults who support a complete ban on all
research into human cloning.

¢. Interpret and compare the intervals from parts (a)
and (b).

By the time George Gallup started his American
Institute of Public Opinion in 1935, opinion polling
had been around for over 100 years. Research the
history of public opinion polls. When and for what
purpose were opinion polls conducted originally?
What is a “straw poll”? How have opinion polls
changed over the years to become more scientific?
For more information, on the Internet search key-
words “history of opinion polls.” Write a report to
summarize your findings.

48. Opinion polls often survey a random sample of peo-
ple nationwide and consider the opinions of the peo-
ple in the sample as representative of the entire pop-
ulation. If the sample size is large enough, the
distribution of the set of all the sample proportions
is approximately normal and we can calculate per-
centages and confidence intervals using the normal
distribution. Let’s see how these concepts work in
practice. The math class you are attending witl be
the population, Survey every person who is regis-
tered for the class and ask their opinion about a
topic of interest to you. Some ideas for the question
include, “Do you support a ban on cell phone use
while driving?”, “Do you drink coffee?”, or “Do
you have Internet access at home?” Create a paper
ballot, such as the following, for each student.

phione ase while driving? | .

a. Find the proportion of students i your class who
favor a ban on cell phone use while driving. This
value is the true population proportion.

. Using the results from part (a), find the mean and
standard deviation of the set of all sample pro-
portions of students who favor a ban on cell
phone use while driving.

. Find the smaliest sample size required so that the
distribution of the set of sample proportions can
be assumed to be approximately normal. Recall
that the sample size will be considered suffi-
ciently large if both of the following conditions

are met
P 1 -
p— 34 ,‘——( P) >0

and

Il —
p+3 Jli*;i)<l.

Thoroughly mix the ballots from the students in
vour class and randomly select a sample using
the size you determined in part (c). Find the sam-
ple proportion of students who favor a ban on
cell phone use while driving. Find a 95% confi-
dence interval and calculate the margiri of error.
Interpret your results. ‘
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