
Exercises 

Prerequisites 
• All material presented in the Estimation Chapter 

1. When would the mean grade in a class on a final exam be considered a statistic? 
When would it be considered a parameter? 

2. Define bias in terms of expected value. 

3. Is it possible for a statistic to be unbiased yet very imprecise? How about being 
very accurate but biased? 

@)Why is a 99% confidence interval wider than a 95% confidence interval? 

5. When you construct a 95% confidence interval , what are you 95% confident 
about? 

6. What is the difference in the computation of a confidence interval between cases 
in which you know the population standard deviation and cases in which you 
have to estimate it? 

7. Assume a researcher found that the correlation between a test he or she 
developed and job performance was 0.55 in a study of 28 employees. If 
correlations under .35 are considered unacceptable, would you have any 
reservations about using this test to screen job applicants? 

8. What is the effect of sample size on the width of a confidence interval? 

9. How does the t distribution compare with the normal distribution? How does 
this difference affect the size of confidence intervals constructed using z 
relative to those constructed using t? Does sample size make a difference? 

10. The effectiveness of a blood-pressure drug is being investigated. How might an 
experimenter demonstrate that, on average, the reduction in systolic blood 
pressure is 20 or more? 
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11. A population is known to be normally distributed with a standard deviation of 
2.8. (a) Compute the 95% confidence interval on the mean based on the 
following sample of nine: 8, 9, 10, 13, 14, 16, 17, 20, 21. (b) Now compute the 
99% confidence interval using the same data. 

@A person claims to be able to predict the outcome of flipping a coin. This 
person is correct 16/25 times. Compute the 95% confidence interval on the 
proportion of times this person can predict coin flips correctly. What 
conclusion can you draw about this test of his ability to predict the future? 

13. What does it mean that the variance (computed by dividing by N) is a biased 
statistic? 

14. A confidence interval for the population mean computed from an N of 16 
ranges from 12 to 28. A new sample of 36 observations is going to be taken. 
You can't know in advance exactly what the confidence interval will be 
because it depends on the random sample. Even so, you should have some idea 
of what it will be. Give your best estimation. 

@ You take a sa~e of 22 from a population of test scores, and the mean of your 
sample is 60.~You know the standard deviation of the population is 10. 
What is the 99% confidence interval on the population mean.@ Now assume 
that you do not know the population standard deviation, but the standard 
deviation in your sample is 10. What is the 99% confidence interval on the 
mean now? 

16. You read about a survey in a newspaper and find that 70% of the 250 people 
sampled prefer Candidate A. You are surprised by this survey because you 
thought that more like 50% of the population preferred this candidate. Based 
on this sample, is 50% a possible population proportion? Compute the 95% 
confidence interval to be sure. 

17. Heights for teenage boys and girls were calculated. The mean height for the 
sample of 12 boys was 174 cm and the variance was 62. For the sample of 12 
girls, the mean was 166 cm and the variance was 65. Assuming equal variances 
and normal distributions in the population, (a) What is the 95% confidence 
interval on the difference between population means? (b) What is the 99% 
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confidence interval on the difference between population means? (c) Do you 
think it is very unlikely that the mean difference in the population is about 5? 
Why or why not? 

@ You were interested in how long the average psychology major at your college 
studies per night, so you asked ,10 psychology majors to tell you the amount 
they study. They told you the following times: 2, 1.5, 3, 2, 3.5, 1, 0.5, 3, 2, 4. 

@ Find the 95% confidence interval on the population mean.@ Find the 90% 
confidence interval on the population mean. 

19. True/false: As the sample size gets larger, the probability that the confidence 
interval will contain the population mean gets higher. 

20. True/false: You have a sample of 9 men and a sample of 8 women. The degrees 
of freedom for the t value in your confidence interval on the difference between 
means is 16. 

21. True/false: Greek letters are used for statistics as opposed to parameters. 

22. True/false: In order to construct a confidence interval on the difference between 
means, you need to assume that the populations have the same variance and are 
both normally distributed. 
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450 CHAPTER 8 I CONFIDENCE INTERVALS 

b. In words, define the random variables X and X . 

c. Which distribution should you use for this problem? Explain your choice. 
d. Construct a 90% confidence interval for the population mean time to complete the tax forms. 

i. State the confidence interval. 
ii. Sketch the graph. 
iii. Calculate the error bound. 

e . If the firm wished to increase its level of confidence and keep the error bound the same by taking another survey, 
what changes should it make? 

f. If the firm did another survey, kept the error bound the same, and only surveyed 49 people, what would happen to 
the level of confidence? Why? 

g. Suppose that the firm decided that it needed to be at least 96% confident of the population mean length of time to 
within one hour. How would the number of people the firm surveys change? Why? 

98. A sample of 16 small bags of the same brand of candies was selected. Assume that the population distribution of bag 
weights is normal. The weight of each bag was then recorded. The mean weight was two ounces with a standard deviation 
of 0.12 ounces. The population standard deviation is known to be 0.1 ounce. 

a. 
i. x = 
ii. a= 
iii. Sx = 

b. In words, define the random variable X. 

c. In words, define the random variable X . 

d. Which distribution should you use for this problem? Explain your choice. 
e. Construct a 90% confidence interval for the population mean weight of the candies. 

i. State the confidence interval. 
ii. Sketch the graph. 
iii. Calculate the error bound. 

f. Construct a 98% confidence interval for the population mean weight of the candies. 
i. State the confidence interval. 
ii. Sketch the graph. 
iii. Calculate the error bound. 

g. In complete sentences, explain why the confidence interval in part f is larger than the confidence interval in part 
e. 

h. In complete sentences, give an interpretation of what the interval in part f means. 

99. A camp director is interested in the mean number of letters each child sends during his or her camp session. The 
population standard deviation is known to be 2.5. A survey of 20 campers is taken. The mean from the sample is 7.9 with a 
sample standard deviation of 2.8. 

a. 
i. x = ___ _ 
ii. a= ___ _ 
iii. n= ___ _ 

b. Define the random variables X and X in words. 

c. Which distribution should you use for this problem? Explain your choice. 
d. Construct a 90% confidence interval for the population mean number of letters campers send home. 

i. State the confidence interval. 
ii. Sketch the graph. 
iii. Calculate the error bound. 

e. What will happen to the error bound and confidence interval if 500 campers are surveyed? Why? 

®,What is meant by the term "90% confident" when constructing a confidence interval for a mean? 
@ If we took repeated samples, approximately 90% of the samples would produce the same confidence interval. 
@ If we took repeated samples, approximately 90% of the confidence intervals calculated from those samples would 

contain the sample mean. 
({) If we took repeated samples, approximately 90% of the confidence intervals calculated from those samples would 

contain the true value of the population mean. @ If we took repeated samples, the sample mean would equal the population mean in approximately 90% of the 
samples. 
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d. Construct a 95% confidence interval for the population mean enrollment at community colleges in the United 
States. 

i. State the confidence interval. 
ii. Sketch the graph. 
iii. Calculate the error bound. 

e. What will happen to the error bound and confidence interval if 500 community colleges were surveyed? Why? 

tiiiG)suppose that a committee is studying whether or not there is waste of time in our judicial system. It is interested in 
~ean amount of time individuals waste at the courthouse waiting to be called for jury duty. The committee randomly 
surveyed 81 people who recently served as jurors. The sample mean wait time was eight hours with a sample standard 
deviation of four hours. 

© 
i. x 

ii. Sx 

iii. n= 
iv. n-1 = ____ _ 

Define the random variables X and X in words. 

Which distribution should you use for this problem? Explain your choice. 
Construct a 95% confidence interval for the population mean time wasted. 

i. State the confidence interval. 
ii. Sketch the graph. 

111. Calculate the error bound. 

0 Explain in a complete sentence what the confidence interval means. 

107. A pharmaceutical company makes tranquilizers. It is assumed that the distribution for the length of time they last is 
approximately normal. Researchers in a hospital used the drug on a random sample of nine patients. The effective period of 
the tranquilizer for each patient (in hours) was as follows: 2.7; 2.8; 3.0; 2.3; 2.3; 2.2; 2.8; 2.1; and 2.4. 

a. 
i. x = ____ _ 

ii. Sx =-----

iii. n = ____ _ 
iv. n-1 = ____ _ 

b. Define the random variable X in words. 

c. Define the random variable X in words. 

d. Which distribution should you use for this problem? Explain your choice. 
e. Construct a 95% confidence interval for the population mean length of time. 

i. State the confidence interval. 
ii. Sketch the graph. 
iii. Calculate the error bound. 

f. What does it mean to be "95% confident" in this problem? 

108. Suppose that 14 children, who were learning to ride two-wheel bikes, were surveyed to determine how long they had 
to use training wheels. It was revealed that they used them an average of six months with a sample standard deviation of 
three months. Assume that the underlying population distribution is normal. 

a. 
i. x = ____ _ 

ii. Sx =-----

iii. n = ____ _ 
iv. n-1 = ____ _ 

b. Define the random variable X in words. 

c. Define the random variable X in words. 
d. Which distribution should you use for this problem? Explain your choice. 
e. Construct a 99% confidence interval for the population mean length of time using training wheels. 

i. State the confidence interval. 
ii . Sketch the graph. 
iii. Calculate the error bound. 

f. Why would the error bound change if the confidence level were lowered to 90%? 
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454 CHAPTER 8 I CONFIDENCE INTERVALS 

@rn a recent sample of 84 used car sales costs, the sample mean was $6,425 with a standard deviation of $3,156. Assume 
the underlying distribution is approximately normal. 

@ Which distribution should yo~ use for this problem? Explain your choice. 

@ Define the random variable X in words. 

@ Construct a 95% confidence interval for the population mean cost of a used car. 
i. State the confidence interval. 
ii. Sketch the graph. 
iii. Calculate the error bound. 

© Explain what a "95% confidence interval" means for this study. 

113. Six different national brands of chocolate chip cookies were randomly selected at the supermarket. The grams of fat 
per serving are as follows: 8; 8; 10; 7; 9; 9. Assume the underlying distribution is approximately normal. 

a. Construct a 90% confidence interval for the population mean grams of fat per serving of chocolate chip cookies 
sold in supermarkets. 

i. State the confidence interval. 
ii . Sketch the graph. 
iii. Calculate the error bound. 

b. If you wanted a smaller error bound while keeping the same level of confidence, what should have been changed 
in the study before it was done? 

c. Go to the store and record the grams of fat per serving of six brands of chocolate chip cookies. 
d. Calculate the mean. 
e. Is the mean within the interval you calculated in part a? Did you expect it to be? Why or why not? 

114. A survey of the mean number of cents off that coupons give was conducted by randomly surveying one coupon per 
page from the coupon sections of a recent San Jose Mercury News. The following data were collected: 20¢; 75¢; 50¢; 65¢; 
30¢; 55¢; 40¢; 40¢; 30¢; 55¢; $1.50; 40¢; 65¢; 40¢. Assume the underlying distribution is approximately normal. 

a. 
i. x = 

ii. Sx = 
iii. n= 
iv. n-1 = 

b. Define the random variables X and X in words. 

c. Which distribution should you use for this problem? Explain your choice. 
d. Construct a 95% confidence interval for the population mean worth of coupons. 

i. State the confidence interval. 
ii. Sketch the graph. 
iii. Calculate the error bound. 

e. If many random samples were taken of size 14, what percent of the confidence intervals constructed should 
contain the population mean worth of coupons? Explain why. 

Use the following information to answer the next two exercises: A quality control specialist for a restaurant chain takes a 
random sample of size 12 to check the amount of soda served in the 16 oz. serving size. The sample mean is 13.30 with a 
sample standard deviation of 1.55. Assume the underlying population is normally distributed. 

115. Find the 95% Confidence Interval for the true population mean for the amount of soda served. 
a. (12.42, 14.18) 
b. (12.32, 14.29) 
c. (12.50, 14.10) 
d. Impossible to determine 

~hat is the error bound? 
a. 0.87 
b. 1.98 
c. 0.99 
d. 1.74 

8.3 A Population Proportion 

117 . Insurance companies are interested in knowing the population percent of drivers who always buckle up before riding 

in a car. 
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a. When designing a study to determine this population proportion, what is the minimum number you would need 
to survey to be 95% confident that the population proportion is estimated to within 0.03? 

b. If it were later determined that it was important to be more than 95% confident and a new survey was 
commissioned, how would that affect the minimum number you would need to survey? Why? 

118. Suppose that the insurance companies did do a survey. They randomly surveyed 400 drivers and found that 320 
claimed they always buckle up. We are interested in the population proportion of drivers who claim they always buckle up. 

a. 
i. x= ____ _ 
ii. n= ____ _ 

iii. p' = -----
b. Define the random variables X and P', in words. 
c. Which distribution should you use for this problem? Explain your choice. 
d. Construct a 95% confidence interval for the population proportion who claim they always buckle up. 

i. State the confidence interval. 
ii. Sketch the graph. 
iii. Calculate the error bound. 

e. If this survey were done by telephone, list three difficulties the companies might have in obtaining random results. 

119. According to a recent survey of 1,200 people, 61 % feel that the president is doing an acceptable job. We are interested 
in the population proportion of people who feel the president is doing an acceptable job. 

a. Define the random variables X and P' in words. 
b. Which distribution should you use for this problem? Explain your choice. 
c. Construct a 90% confidence interval for the population proportion of people who feel the president is doing an 

acceptable job. 
i. State the confidence interval. 
ii. Sketch the graph. 
iii. Calculate the error bound. 

~An article regarding interracial dating and marriage recently appeared in the Washington Post. Of the 1, 709 randomly 
selected adults, 315 identified themselves as Latinos, 323 identified themselves as blacks, 254 identified themselves as 
Asians, and 779 identified themselves as whites. In this survey, 86% of blacks said that they would welcome a white person 
into their families. Among Asians, 77% would welcome a white person into their families, 71 % would welcome a Latino, 
and 66% would welcome a black person. 

G) We are interested in finding the 95% confidence interval for the percent of all black adults who would welcome a 
white person into their families. Define the random variables X and P', in words. 
Which distribution should you use for this problem? Explain your choice. 
Construct a 95% confidence interval. 

State the confidence interval. 
Sketch the graph. 
Calculate the error bound. 

121. Refer to the information in Exercise 8.120. 
a. Construct three 95% confidence intervals. 

i. percent of all Asians who would welcome a white person into their families. 
ii. percent of all Asians who would welcome a Latino into their families. 
iii. percent of all Asians who would welcome a black person into their families. 

b. Even though the three point estimates are different, do any of the confidence intervals overlap? Which? 
c. For any intervals that do overlap, in words, what does this imply about the significance of the differences in the 

true proportions? 
d. For any intervals that do not overlap, in words, what does this imply about the significance of the differences in 

the true proportions? 

122. Stanford University conducted a study of whether running is healthy for men and women over age 50. During the 
first eight years of the study, 1.5% of the 451 members of the 50-Plus Fitness Association died. We are interested in the 
proportion of people over 50 who ran and died in the same eight-year period. 

a. Define the random variables X and P' in words. 
b. Which distribution should you use for this problem? Explain your choice. 
c. Construct a 97% confidence interval for the population proportion of people over 50 who ran and died in the same 

eight-year period. 
i. State the confidence interval. 
ii. Sketch the graph. 
iii. Calculate the error bound. 
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129. The point estimate for the population proportion of homes that do not meet the minimum recommendations for 
earthquake preparedness is ___ . 

a. 0.6614 
b. 0.3386 
c. 173 
d . 338 

@)on May 23, 2013, Gallup reported that of the 1,005 people surveyed, 76% of U.S. work~rs believe that they will 
continue working past retirement age. The confidence level for this study was reported at 95% with a ±3% margin of error. 

f 
Determine the estimated proportion from the sample. 
Determine the sample size. 
Identify CL and a. 
Calculate the error bound based on the information provided. 
Compare the error bound in part d to the margin of error reported by Gallup. Explain any differences between the 
values. 

(!) Create a confidence interval for the results of this study. 
@ A reporter is covering the release of this study for a local news station. How should she explain the confidence 

interval to her audience? 

131. A national survey of 1,000 adults was conducted on May 13, 2013 by Rasmussen Reports. It concluded with 95% 
confidence that 49% to 55% of Americans believe that big-time college sports programs corrupt the process of higher 
education. 

a. Find the point estimate and the error bound for this confidence interval. 
b. Can we (with 95% confidence) conclude that more than half of all American adults believe this? 
c. Use the point estimate from part a and n = 1,000 to calculate a 75% confidence interval for the proportion of 

American adults that believe that major college sports programs corrupt higher education. 
d. Can we (with 75% confidence) conclude that at least half of all American adults believe this? 

132. Public Policy Polling recently conducted a survey asking adults across the U.S. about music preferences. When asked, 
80 of the 571 participants admitted that they have illegally downloaded music. 

a. Create a 99% confidence interval for the true proportion of American adults who have illegally downloaded 
music. 

b. This survey was conducted through automated telephone interviews on May 6 and 7, 2013. The error bound of the 
survey compensates for sampling error, or natural variability among samples. List some factors that could affect 
the survey's outcome that are not covered by the margin of error. 

c. Without performing any calculations, describe how the confidence interval would change if the confidence level 
changed from 99% to 90%. 

133. You plan to conduct a survey on your college campus to learn about the political awareness of students. You want 
to estimate the true proportion of college students on your campus who voted in the 2012 presidential election with 95% 
confidence and a margin of error no greater than five percent. How many students must you interview? 

134. In a recent Zogby International Poll, nine of 48 respondents rated the likelihood of a terrorist attack in their community 
as "likely" or "very likely." Use the "plus four" method to create a 97% confidence interval for the proportion of American 
adults who believe that a terrorist attack in their community is likely or very likely. Explain what this confidence interval 
means in the context of the problem. 
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Confidence Interval or the lack of it ...... . 

It is 1581 Anno Domini. At the Undergraduate School ofUMUC, besides Assistant Academic 
Director of Mathematics and Statistics, I am also the Undergraduate School-appointed CPA, Coffee 
Pot Attendant. 

It is a very important office sponsored by the Holy See. 

I have taken this job very seriously, because I believe that I am the key to increased productivity at the 
Undergraduate School. Why, by mid-morning, many of my colleagues act as if they were 

It is imperative that I restore productivity via a secret naturally-occurring molecule, caffeine ....... . 

In order to see if my secret molecule works, I have observed the time, in hours, a random selection 
of ten of my colleagues 
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who could stay awake at the extremely long-winded Dean's meeting as soon as it started. Oh, yes, 
one fell asleep even before the meeting started! 

Disclaimer: I was not in the picture above. 

Now, I have to complete a report to the Provost's Office on the effectiveness of my secret molecule 
so that UMUC can file for a patent at the United Provinces Patent and Trademark Office as soon as 
possible. Oh, yes, I am waiting for a handsome reward from the Provost.. ... 

But I need the following information: 

• What is a 95% confidence interval for the time my colleagues can stay awake on 
average for all of my colleagues? 

• Was my secret molecule effective in increasing their attention span, I mean, 
staying awake? And, please explain ..... 

OK, take your time, but hurry up ! ! ! 
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