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Elementary Statistics: A Brief Version was written as an aid in the beginning  statistics 
course to students whose mathematical background is limited to basic algebra. The book 
follows a nontheoretical approach without formal proofs, explaining concepts intuitively 
and supporting them with abundant examples. The applications span a broad range of 
topics certain to appeal to the interests of students of diverse backgrounds, and they 
include problems in business, sports, health, architecture, education, entertainment, 
political science, psychology, history, criminal justice, the environment, transportation, 
physical sciences, demographics, and travel and leisure.

Reflecting the Diverse World Around Us
We believe in unlocking the potential of every learner at every stage of life. To accomplish 
that, we are dedicated to creating products that reflect, and are accessible to, all the diverse, 
global customers we serve. Within McGraw Hill, we foster a culture of belonging and we 
work with partners who share our commitment to equity, inclusion, and diversity in all forms.

The ninth edition of this text received an extensive and thorough audit to ensure that 
the examples, applications, and topics referenced throughout support a welcoming and 
sensitive experience for all learners and uphold McGraw Hill’s commitment to  
equity, inclusion, and diversity.

While a number of important changes have been made in the ninth edition, the learning 
system remains untouched and provides students with a useful framework in which to 
learn and apply concepts. Some of the retained features include the following:

•	 Over 1200 exercises are located at the end of major sections within each chapter.
•	 Hypothesis-Testing Summaries found at the end of Chapter 9 (z, t, χ 2, and  

F tests for testing means, proportions, and variances) and Chapter 11 (correlation,  
chi-square, and ANOVA) show students the different types of hypotheses and the 
types of tests to use.

Approach

About This 
Book

P R E F A C E

ix

•	 A Data Bank containing real data listing various attributes 
(educational level, cholesterol level, sex, etc.) for 100 people  
and several additional data sets using real data are included and 
referenced in various exercises and projects throughout the book.

•	 An updated Important Formulas appendix containing the formu-
las and the z, t, χ 2, and PPMC tables is included with this textbook.

•	 End-of-chapter Summaries, Important Terms, and Important 
Formulas give students a concise summary of the chapter topics 
and provide a good source for quiz or test preparation.

•	 Review Exercises are found at the end of each chapter.
• � Special sections called Data Analysis require students to work 

with a data set to perform various statistical tests or procedures 
and then summarize the results. The data are included in the 
Data Bank in Appendix B.

•  �Chapter Quizzes, found at the end of each chapter, include 
multiple-choice, true/false, and completion questions along with 
exercises to test students’ knowledge and comprehension of 
chapter content.

• � The Appendixes provide students with extensive reference 
tables, a glossary, and answers to all quiz questions and  
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x	 Preface

Changes in the 
Ninth Edition

odd-numbered exercises. Additional Online Appendixes include algebra review,  
an outline for report writing, Bayes’ theorem, and an alternative method for using 
the standard normal distribution. These can also be found in the online resources.

• � The Applying the Concepts feature is included in all sections and gives students 
an opportunity to think about the new concepts and apply them to examples and 
scenarios similar to those found in newspapers, magazines, and radio and television 
news programs.

Global Changes
•	 Replaced over 100 examples with new or updated ones and over 550 new or updated 

exercises.
•	 Updated the Technology Tips sections.
•	 Renumbered statistical tables in Appendix A.
•	 Most exercises include the TI answers along with the answers that use the tables  

in the book.

Chapter Changes

Chapter 1	� ∙  New Statistics Today example.
	 ∙ � New statistical examples to introduce how statistics are used today.

Chapter 2	 ∙ � Updated Statistics Today example.

Chapter 5	 ∙ � Section 5–3 now includes solving problems using the combination  
formula in addition to the binomial formula.

Chapters 7,	 ∙  These chapters have been revised to allow professors who want to  
8, and 9 	    �teach proportions before means to do so. They should cover the first 

sections of these chapters and then skip to the proportions sections, 
and then do the means sections. For those who prefer to teach 
means before proportions, just follow the sequence of the book.

Chapters 8, 9,	 ∙  These chapters allow professors to teach hypothesis testing using the  
10, and 11	    �P-value. It should be noted that some P-values obtained by technol-

ogy may differ from those in the book since the calculations of  
P-values depend on the number of decimal places the technology  
uses to compute the test values.
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A  S T E P  B Y  S T E P  A P P R O A C H

Each chapter begins with an outline, a list 
of learning objectives, and a feature titled 
Statistics Today; in which a real-life prob-
lem shows students the relevance of the 
material. This problem is solved near the 
end of the chapter using statistical tech-
niques presented in the chapter.

Hundreds of examples with  
detailed solutions serve as models 
to help students solve problems on 
their own. Examples are solved by 
using a step by step explanation, 
and illustrations provide a clear 
display of results.

Numerous Procedure Tables 
summarize processes for 
students’ quick reference.
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Confidence Intervals 
and Sample Size

 STATISTICS TODAY
Stress and the College Student
A recent poll conducted by the mtvU/Associated Press found that 

85% of college students reported that they experience stress daily. 

The study said, “It is clear that being stressed is a fact of life on col-

lege campuses today.”

The study also reports that 74% of students’ stress comes from 

school work, 71% from grades, and 62% from financial woes. The re-

port stated that 2240 undergraduate students were selected and 

that the poll has a margin of error of ±3.0%.

In this chapter you will learn how to make a true estimate of a 

 parameter, what is meant by the margin of error, and whether or not 

the sample size was large enough to represent all college students.

See Statistics Today—Revisited at the end of this chapter for 

more details.

OUTLINE
 Introduction

7–1 Confidence Intervals

7–2 Confidence Intervals for the Mean When  
σ Is Known

7–3 Confidence Intervals for the Mean When 
σ Is Unknown

7–4 Confidence Intervals and Sample Size for 
Proportions

7–5 Confidence Intervals for Variances and 
Standard Deviations

 Summary

OBJECTIVES
After completing this chapter, you should be able to:

 Find the confidence interval for the mean 
when σ is known.

 Determine the minimum sample size for 
finding a confidence interval for the mean.

 Find the confidence interval for the mean 
when σ is unknown.

 Find the confidence interval for a 
proportion.

 Determine the minimum sample size for 
finding a confidence interval for a 
proportion.

 Find a confidence interval for a variance 
and a standard deviation.

7–1

Fuse/Getty Images

7

1

2

3

4

5

6
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8–20

The decision rule stated in Section 8  –1 is shown here.

Decision Rule When Using a P-Value

If P-value ≤ α, reject the null hypothesis.

If P-value > α, do not reject the null hypothesis.

EXAMPLE 8–6 Cost of College Tuition

A researcher wishes to test the claim that the average cost of tuition and fees at a four-year 

public college is greater than $5700. She selects a random sample of 36 four-year public  

colleges and finds the mean to be $5950. The population standard deviation is $659.  

Is there evidence to support the claim at α = 0.05? Use the P-value method.

Source: Based on information from the College Board.

S O L U T I O N

Step 1 State the hypotheses and identify the claim. 

H0: μ = $5700    and    H1: μ > $5700 (claim)

Step 2 Compute the test statistic.

z =    
 

__
 X  − μ ______ 

σ∕ √
__

 n  
    =    5950 − 5700 _____________ 

659∕ √
___

 36  
    = 2.28

Step 3  Find the P-value. Using Table A–4 in Appendix A, find the corresponding 

area under the normal distribution for z = 2.28. It is 0.9887. Subtract this 

value for the area from 1.0000 to find the area in the right tail.

1.0000 − 0.9887 = 0.0113

 
Hence, the P-value is 0.0113. (The P-value from the calculator is 0.0114.)

Step 4  Make the decision. Since the P-value is less than 0.05, the decision is to 

 reject the null hypothesis. See Figure 8  –17.

$5700

$5950

Area = 0.05

Area = 0.0113F I G U R E  8 – 1 7  

P-Value and α Value for 

Example 8–6

Step 5  Summarize the results. There is enough evidence to support the claim that 

the tuition and fees at four-year public colleges are greater than $5700.

 
 Note: Had the researcher chosen α = 0.01, the null hypothesis would not 

have been rejected since the P-value (0.0113) is greater than 0.01.

bLu78907_ch08_405-480.indd   424
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8–13

To further illustrate, the claim can be either the null or alternative hypothesis, and one 

should identify which it is. After the study is completed, the null hypothesis is either 

 rejected or not rejected. From these two facts, the decision can be identified in the appro-

priate block.

For example, suppose a researcher claims that the mean weight of an adult animal 

of a particular species is 42 pounds. In this case, the claim would be the null hypothesis, 

H0: μ = 42, since the researcher is asserting that the parameter is a specific value. If the 

null hypothesis is re
jected, the conclusion would be that there is enough evidence to reject 

the claim that the mean weight of the adult animal is 42 pounds.

On the other hand, suppose the researcher claims that the mean weight of the adult 

animals is not 42 pounds. The claim would be the alternative hypothesis H1: μ ≠ 42. 

 Furthermore, suppose that the null hypothesis is not rejected. The conclusion, then, would 

be that there is not enough evidence to support the claim that the mean weight of the adult 

animals is not 42 pounds.

Again, remember that nothing is being proved true or false. The statistician is only 

 stating that there is or is not enough evidence to say that a claim is probably true or false. 

As noted previously, the only way to prove something would be to use the entire  population 

under study, and usually this cannot be done, especially when the population is large.

P-Value Method for Hypothesis Testing

Statisticians usually test hypotheses at the common α levels of 0.05 or 0.01 and some-

times at 0.10. Recall that the choice of the level depends on the seriousness of the 

type I error. Besides listing an α value, many computer statistical packages give a P-value 

for hypothesis tests.

Procedure Table

Solving Hypothesis-Testing Problems (Traditional Method)

Step 1 
State the hypotheses and identify the claim.

Step 2 Find the critical value(s) from the appropriate table in Appendix A.

Step 3 Compute the test statistic.

Step 4 Make the decision to reject or not reject the null hypothesis.

Step 5 Summarize the results.

It is important to summarize the results of a statistical study correctly. The following 

table will help you when you summarize the results.

Claim

Decision
Claim is H0

Claim is H1

Reject H0

There is enough  

evidence to reject 

the claim.

There is enough  

evidence to support 

the claim.

Do not reject H0
There is not enough 

evidence to reject 

the claim.

There is not enough 

evidence to support 

the claim.

The P-value (or probability value) is the probability of getting a sample statistic (such 

as the sample mean) or a more extreme sample statistic in the direction of the 

alternative  hypothesis when the null hypothesis is true.

In other words, the P-value is the actual area under the standard normal distribution 

curve (or other curve, depending on what statistical test is being used) representing the 

bLu78907_ch08_405-480.indd   417
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Critical Thinking sections at the end  
of each chapter challenge students to 
apply what they have learned to new  
situations while deepening conceptual 
understanding.

Applying the Concepts are end-of- 
section exercises that reinforce the con-
cepts explained in the section. They give 
students an opportunity to think about the 
concepts and apply them to hypothetical 
examples similar to real-life ones. 

Data Projects, which appear at the 
end of each chapter, further chal-
lenge students’ understanding and 
application of the material 
presented in the chapter. Many of 
these require the student to gather, 
analyze, and report on real data.
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 Extending the Concepts

 33. Children in a Family The graph shown here represents 

the probability distribution for the number of girls in
 a 

family of three children. From this graph, construct a 

probability distribution.

Pr
ob

ab
ili

ty

1
Number of girls

0

2
30.250

0.375

0.125

X

P(X )

 34. Construct a binomial distribution graph for the number 

of defective computer chips in a lot of 4 if p = 0.3.

 35. Show that the mean for a binomial random variable  

X with n = 3 is 3p.

Step by Step

Binomial Random Variables

To find the probability for a binomial variable:

Press 2nd [DISTR] then A (ALPHA MATH) for binompdf.

The form is binompdf(n,p,X). On some calculators, you will have a menu showing “trials” (n), 

“p”, and x-value (X). After inputting the values, you will select PASTE and press ENTER. This 

will then show binompdf(n,p,X) for the values you entered.

Example: n = 20, X = 5, p = .05 (Example 5–20a from the text) 

binompdf(20,.05,5), then press ENTER for the probability.

Example: n = 20, X = 0, 1, 2, 3, p = .05 (Example 5–20b from the text).

binompdf(20,.05,{0,1,2,3}), then press ENTER.

The calculator will display the probabilities in a list. U
se the arrow keys to view the entire 

display.

To find the cumulative probability for a binomial random variable:

Press 2nd [DISTR] then B (ALPHA APPS) for binomcdf

The form is binomcdf(n,p,X). This will calculate the cumulative probability for values from  

0 to X.

Example: n = 20, X = 0, 1, 2, 3, p = .05 (Example 5–20b from the text)

binomcdf(20,.05,3), then press ENTER.

To construct a binomial probability table:

 1. Enter the X values (0 through n) into L1.

 2. Move the cursor to the top of the L2 column so that L2 is h
ighlighted.

 3. Type the command binompdf(n,p,L1), th
en press ENTER.

 Technology

TI-84 Plus 

Step by Step
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boxes instruct students how to 
use Excel, TI-84 Plus graphing 
calculators, and MINITAB to 
solve the types of problems 
covered in the section. Numer-
ous computer or calculator 
screens are displayed as well as 
numbered steps.
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 Applying the Concepts 4–5Counting Rules and Probability
One of the biggest problems for students when doing probability problems is to decide which 

 formula or formulas to use. Another problem is to decide whether two events are indepen-

dent or dependent. Use the following problem to help develop a better understanding of these 

concepts.
Assume you are given a five-question multiple-choice quiz. Each question has 5 possible 

 answers: A, B, C, D, and E. 1. How many events are there?
 2. Are the events independent or dependent?

 3. If you guess at each question, what is the probability that you get all of them correct?

 4. What is the probability that a person guesses answer A for each question?

Assume that you are given a five-question matching test in which you are to match the correct 

answers in the right column with the questions in the left column. You can use each answer only once.

 5. How many events are there?
 6. Are the events independent or dependent?

 7. What is the probability of getting them all correct if you are guessing?

 8. What is the difference between the two problems?

See page 262 for the answers.

 1. Selecting Cards Find the probability of getting 2 face 

cards (king, queen, or jack) when 2 cards are drawn from 

a deck without replacement.     2. Selecting Cards Cards numbered 1–10 are shuffled 

and dealt face down. What is the probability that they 

are in order?  3. Scholarship Applicants A university received  

10 applications for 4 scholarships. If 5 applicants 

are men and 5 applicants are women, find these 

probabilities.a. All applicants selected are women.    
b. Two men and two women are selected.    

c. No women are selected.    
d. Three women and one man are selected.    

 4. Municipality Partisanship A large city has 10 elected 

council persons to run the city. The council presently 

has 5 Democrats, 4 Republicans, and 1 Independent. A 

new committee of 5 council members is being selected 

to study the traffic patterns in the city. Find each of 

these probabilities.a. All members are Democrats.    
b. Two members are Democrats, 2 members are 

Republicans, and 1 member is an Independent.    

 5. Job Applications Six men and seven women apply for 

two identical jobs. If the jobs are filled at random, find 

the following:a. The probability that both are filled by men. 

b. The probability that both are filled by women. 

c.  The probability that one man and one woman are 

hired. 
d.  The probability that the one man and one woman 

who are twins are hired.  6. Defective Resistors A package contains 12 resistors, 

3 of which are defective. If 4 are selected, find the 

probability of gettinga. 0 defective resistors.    b. 1 defective resistor.    c. 3 defective resistors.     7. Winning Tickets At a meeting of 10 executives 

(7 women and 3 men), two door prizes are awarded. 

Find the probability that both prizes are won by  

men.    
 8. Getting a Full House Find the probability of getting 

a full house (3 cards of one denomination and 2 of 

another) when 5 cards are dealt from an ordinary 

deck.         

 Exercises 4–5
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 1. Con Artist Game Consider this problem: A con artist 

has 3 coins. One coin has been specially made and has a 

head on each side. A second coin has been specially 

made, and on each side it has a tail. Finally, a third coin 

has a head and a tail on it. All coins are of the same  

denomination. The con artist places the 3 coins in his 

pocket, selects one, and shows you one side. It is heads. 

He is willing to bet you even money that it is the two­

headed coin. His reasoning is that it can’t be the two­

tailed coin since a head is showing; therefore, there is a 

50­50 chance of it being the two­headed coin. Would  

you take the bet? 

 2. de Méré Dice Game Chevalier de Méré won money 

when he bet unsuspecting patrons that in 4 rolls of 1 die, 

he could get at least one 6; but he lost money when he 

bet that in 24 rolls of 2 dice, he could get at least a 

 double 6. Using the probability rules, find the probabil­

ity of each event and explain why he won the majority 

of the time on the first game but lost the majority of the 

time when playing the second game. (Hint: Find the 

probabilities of losing each game and subtract from 1.)

 3. Classical Birthday Problem How many people do you 

think need to be in a room so that 2 people will have the 

same birthday (month and day)? You might think it is 

366. This would, of course, guarantee it (excluding leap 

year), but how many people would need to be in a room 

so that there would be a 90% probability that 2 people 

would be born on the same day? What about a 50% 

 probability?
Actually, the number is much smaller than you 

may think. For example, if you have 50 people in a room, 

the probability that 2 people will have the same birthday 

is 97%. If you have 23 people in a room, there is a 50% 

probability that 2 people were born on the same day!

The problem can be solved by using the probability 

rules. It must be assumed that all birthdays are equally 

likely, but this assumption will have little effect on the 

 answers. The way to find the answer is by using the 

 complementary event rule as P(2 people having the same 

birthday) = 1 − P(all have different birthdays).

For example, suppose there were 3 people in the 

room. The probability that each had a different birthday 

would be

   365 ____ 
365

    ·    364 ____ 
365

    ·    363 ____ 
365

    =    365P3 _____ 
3653    = 0.992

Hence, the probability that at least 2 of the 3 people will 

have the same birthday will be

1 − 0.992 = 0.008

Hence, for k people, the formula is

P(at least 2 people have the same birthday) 

= 1 –    365Pk _____ 
365k

   

Using your calculator, complete the table and verify 

that for at least a 50% chance of 2 people having the 

same birthday, 23 or more people will be needed.

  
Probability

  
that at least

 Number of  
2 have the

  people 
same birthday

 1 
0.000

 2 
0.003

 5 
0.027

 10
 15
 20
 21
 22
 23

 4. Contracting a Disease We know that if the probability 

of an event happening is 100%, then the event is a cer­

tainty. Can it be concluded that if there is a 50% chance 

of contracting a communicable disease through contact 

with an infected person, there would be a 100% chance of 

contracting the disease if 2 contacts were made with the 

infected person? Explain your answer.

 Critical Thinking Challenges

 1. Business and Finance Select a pizza restaurant and a 

sandwich shop. For the pizza restaurant look at the menu 

to determine how many sizes, crust types, and toppings 

are available. How many different pizza types are possi­

ble? For the sandwich shop determine how many breads, 

meats, veggies, cheeses, sauces, and condiments are avail­

able. How many different sandwich choices are possible?

 2. Sports and Leisure When poker games are shown 

on television, there are often percentages displayed 

that show how likely it is that a certain hand will win. 

Investigate how these percentages are determined. Show 

an example with two competing hands in a Texas Hold 

’Em game. Include the percentages that each hand will 

win after the deal, the flop, the turn, and the river.

 3. Technology A music player or music organization 

program can keep track of how many different artists 

are in a library. First note how many different artists are 

in your music library. Then find the probability that if 

25 songs are selected at random, none will have the 

same artist.

 Data Projects
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 30. Seed Germination Times It has been hypothesized 
that the standard deviation of the germination time 
of radish seeds is 8 days. The standard deviation of a 
random sample of 60 radish plants’ germination times 
was 6 days. At α = 0.01, test the claim.

 31. Pollution By-products The standard deviation of 
the pollution by-products released in the burning of  
1 gallon of gas is 2.3 ounces. A random sample of  
20 automobiles tested produced a standard deviation 
of 1.9 ounces. Is the standard deviation really less than 
previously thought? Use α = 0.05.

 32. Strength of Wrapping Cord A manufacturer claims 
that the standard deviation of the strength of wrapping 
cord is 9 pounds. A random sample of 10 wrapping 
cords produced a standard deviation of 11 pounds. 
At α = 0.05, test the claim. Use the P-value method.

 33. Find the 90% confidence interval of the mean in 
Exer cise 15. Is μ contained in the interval?  

 34. Find the 95% confidence interval for the mean in  
Exercise 16. Is μ contained in the interval?  

The power of a test (1 − β) can be calculated when a  
specific value of the mean is hypothesized in the alternative 
hypothesis; for example, let H0: μ = 50 and let H1: μ = 52. 
To find the power of a test, it is necessary to find the value 
of β. This can be done by the following steps:

Step 1  For a specific value of α find the corresponding value 

of   
__

 X  , using z =     
__

 X  − μ
 ______ 

σ∕ √
__

 n  
    , where μ is the hypothesized 

value given in H0. Use a right-tailed test.

Step 2  Using the value of   
__

 X   found in step 1 and the value 
of μ in the alternative hypothesis, find the area  

corresponding to z in the formula z =     
__

 X  − μ
 ______ 

σ∕ √
__

 n  
   .

Step 3  Subtract this area from 0.5000. This is the value  
of β.

Step 4  Subtract the value of β from 1. This will give you 
the power of a test. See Figure 8 –41.

 1.  Find the power of a test, using the hypotheses 
given previously and α = 0.05, σ = 3, and  
n = 30.

 2.  Select several other values for μ in H1 and 
compute the power of the test. Generalize the 
results.

 Critical Thinking Challenges

μ = 50

α

β

μ = 52

1 − β

F I G U R E  8 – 4 1  
Relationship Among α, β,  
and the Power of a Test

Use a significance level of 0.05 for all tests below.

 1. Business and Finance Use the Dow Jones Industrial 
stocks in data project 1 of Chapter 7 as your data set. 
Find the gain or loss for each stock over the last quarter. 
Test the claim that the mean is that the stocks broke 
even (no gain or loss indicates a mean of 0).

 2. Sports and Leisure Use the most recent NFL season 
for your data. For each team, find the quarterback rating 
for the number one quarterback. Test the claim that the 
mean quarterback rating for a number one quarterback 
is more than 80.

 Data Projects
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McGraw Hill ALEKS is a course assistant that helps math and chemistry instructors forge 
Constructive Learning Paths for their students—blending personalized modules with  
instructor-driven assignments to ensure every student always has another block to build 
on their knowledge base. ALEKS gives instructors the flexibility to assign homework, 
share curated content such as videos, review student progress, and provide student sup-
port anytime, anywhere. Instructors can identify what their students know and don’t know 
and, from there, ALEKS will deliver customized practice until they truly get it. In other 
words, with ALEKS by your side, learning more is a given.

Create
Your Book, Your Way
McGraw Hill’s Content Collections Powered by Create® is a self-service website that 
enables instructors to create custom course materials—print and eBooks—by drawing 
upon McGraw Hill’s comprehensive, cross-disciplinary content. Choose what you want 
from our high-quality textbooks, articles, and cases. Combine it with your own content 
quickly and easily, and tap into other rights-secured, third-party content, such as readings, 
cases, and articles. Content can be arranged in a way that makes the most sense for your 
course, and you can select your own cover and include the course name and school 
information as well. Choose the best format for your course: color print, black-and-white 
print, or eBook. The eBook can be included in your Connect course and is available on 
the free ReadAnywhere® app for smartphone or tablet access as well. When you are 
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Computerized Test Bank Online
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software TestGen® to create customized exams quickly. Hundreds of text-specific, open-
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MegaStat®

MegaStat® is a statistical add-in for Microsoft Excel, handcrafted by J. B. Orris of Butler 
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bar and allows you to perform statistical analysis on data in an Excel workbook. The 
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	 Supplements	 xv

TI-84 Plus Graphing Calculator Manual
This friendly, practical manual teaches students to learn about statistics and solve prob-
lems by using these calculators while following examples from the text.

Excel Manual
This resource, specially designed to accompany the text, provides additional practice in 
applying the chapter concepts while using Excel.

RStudio Manual
This new resource introduces students to the R programming language and RStudio, an 
integrated development environment for data visualization. Each chapter has correspond-
ing examples of how to use the coding language to solve problems and visualize data sets.

Corequisite Workbook
A comprehensive corequisite workbook accompanying this text is available to download 
in the McGraw Hill resources area of ALEKS.

Guided Student Notes
Guided notes provide instructors with the framework of day-by-day class activities for 
each section in the book. Each lecture guide can help instructors make more efficient use 
of class time and can help keep students focused on active learning. Students who use the 
lecture guides have the framework of well-organized notes that can be completed with the 
instructor in class.

Lecture and Exercise Videos
Videos address concepts and problem-solving procedures to help students comprehend 
topics throughout the text. They show students how to work through selected exercises, 
following methodology employed in the text.
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Students start your course with varying levels of preparedness. Some will get it quickly. Some 
won’t. ALEKS is a course assistant that helps you meet each student where they are and provide 
the necessary building blocks to get them where they need to go. You determine the assignments 
and the content, and ALEKS will deliver customized practice until your students truly get it.  

Experience the ALEKS Difference

Easily Identify 
Knowledge Gaps  

Gain More  
Flexibility and 
Engagement  

Gain greater visibility into student performance so you know immediately 
if your lessons clicked. 

Teach your course your way, with best-in-class content and tools to 
immerse students and keep them on track. 

•	 ALEKS’s “Initial Knowledge Check” helps accurately evaluate student 
levels and gaps on day one, so you know precisely where students are 
at and where they need to go when they start your course.  

•	 You know when students are at risk of falling behind through ALEKS 
Insights so you can remediate—be it through prep modules, practice 
questions, or written explanations of video tutorials.   

•	 Students always know where they are, know how they are doing, and 
can track their own progress easily. 

•	 ALEKS gives you flexibility to assign homework, share a vast library of 
curated content including videos, review progress, and provide student 
support, anytime anywhere.   

•	 You save time otherwise spent performing tedious tasks while having 
more control over and impact on your students’ learning process.   

•	 Students gain a deeper level of understanding through interactive and 
hands-on assignments that go beyond multiple-choice questions. 

Break down barriers and build student knowledge
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Efficiently and effectively create individual pathways for students 
without leaving anyone behind.  

A dedicated Implementation Manager will work with you to build your 
course exactly the way you want it and your students need it.  

•	 ALEKS creates an equitable experience for all students, making  
sure they get the support they need to successfully finish the courses 
they start.   

•	 You help reduce attrition, falling enrollment, and further widening of 
the learning gap.  

•	 Student success rates improve—not just better grades, but  
better learning.

•	 An ALEKS Implementation Manager is with you every step of the way 
through the life of your course. 

•	 You never have to figure it out on your own or be your student’s 
customer service. We believe in a consultative approach and take care 
of all of that for you, so you can focus on your class. 

•	 Your students benefit from more meaningful moments with you, while 
ALEKS—directed by you—does the rest. 

Already benefitting from ALEKS? 

Check out our New Enhancements:
mheducation.com/highered/aleks/new-releases.html 

Narrow the  
Equity Gap  

Count on  
Hands-on Support   

with ALEKS® Constructive Learning Paths.  

bLu78907_fm_i-xxiv.indd   17 10/4/23   5:08 PM



xviii

© McGraw Hill: DRAFT REVIEW COPY – NOT FOR PUBLICATION OR DISTRIBUTION

I N D E X  O F  A P P L I C A T I O N S

C H A P T E R  1

The Nature of Probability 
and Statistics 
Education and Testing 
Attendance and Grades, 5 
Piano Lessons Improve Math 

Ability, 37 
Student Debt, 1, 35 
Medicine, Clinical Studies, and  
Experiments 
Beneficial Bacteria, 25 
Caffeine and Health, 25 
The Worst Day for Weight  

Loss, 13 
Public Health and Nutrition 
Today’s Cigarettes, 23 
Sports, Exercise, and Fitness 
ACL Tears in Collegiate Soccer 

Players, 37 
Surveys and Culture 
American Culture and Drug 

Abuse, 17 
Smoking and Criminal Behavior, 37 
Transportation 
Fatal Transportation Injuries, 10 
World’s Busiest Airports, 37 

C H A P T E R  2

Frequency Distributions 
and Graphs 
Animal Facts 
Ages of Dogs, 52 
Bear Kills, 67 
Household Pets, 51
Rabies Virus Cases, 52 
Buildings and Structures 
Selling Real Estate, 66, 116 
Stories in Tall Buildings, 52, 87 
Suspension Bridge Spans, 67 
Business, Management, and Work 
Children’s Living Arrangements, 93 
Credit Scores, 94 
Elderly in the U.S. Labor Force, 81 
Family Size, 103 
Hours Worked by Students, 49 
Net Worth of Small Businesses, 63 
Trip Reimbursements, 95 
Demographics and Population 
Characteristics 
Debts of Millennials, 68 
Housing Arrangements, 113 
World Population, 92 
Education and Testing 
College Spending for First-Year 

Students, 76 
Completed 4 or More Years  

of College, 53 

Making the Grade, 68 
Math and Reading Achievement 

Scores, 69, 94 
Number of College Faculty, 67
Pupils Per Teacher, 67 
School Districts in States, 52 
Student Summer Development 

Program, 67 
Teacher Strikes, 93 

Entertainment 
Broadway Stage Engagements, 110 
Casino Payoffs, 111 
Songs on Albums, 111
Environmental Sciences, Earth, 
and Space 
Coal Consumption, 113 
Federal Waste Sites, 84 
The Great Lakes, 114
Length of Major Rivers, 94 
Ranges of Tides, 53 
Record High Temperatures, 47, 

59, 60, 61
Recycled Trash, 107 
Water Usage, 80, 101, 114
Waterfall Heights, 109 
Wind Speed, 52, 53, 109 
Food and Dining 
Alcohol Consumption, 109
Breakfast Beverages, 43 
Cost of Milk, 94 
Eating at Fast-Food  

Restaurants, 52 
Non-Alcoholic Beverages, 110 
Snack Food, 81, 92, 95 
Takeout Food, 109, 640 
What’s Cooking, 93 

Government, Taxes, Politics, Public 
Policy, and Voting 
Controlled Substances Prescription 

Guidelines, 92
FEMA Help for Hurricane  

Victims, 93 
How Much Paper Money is in 

Circulation Today?, 87 
Presidential Vetoes, 169 
History 
Ages of Presidents at  

Inauguration, 51, 116 
Ages of the Vice Presidents at the 

Time of Their Death, 109 
JFK Assassination, 53 

Law and Order: Criminal Justice 
Car Thefts in a Large City, 86 
Causes of Accidental Deaths in 

the United States, 91, 116 
Chicago Homicides, 95 
Federal Crime Sentence  

Lengths, 68 
Identity Theft, 41, 114 
Murders in the United States, 82 

Police Calls, 83 
Prior Prison Sentences, 93 
Terrorist Attacks, 93 
Types of Crimes, 110
Marketing, Sales, and Consumer 
Behavior 
Items Purchased at a Convenience 

Store, 113
Lottery Winners, 93 
Online Ad Spending, 92 
Paying Off a College  

Debt, 92 
Medicine, Clinical Studies, and  
Experiments 
Blood Glucose Levels, 44 
Blood Urea Nitrogen  

Count, 106
Days Worked by Medical  

Doctors, 52 
Medical Prescriptions, 92 
Out Patient Cardiograms, 85 
Pain Relief, 111
Psychology and Human Behavior 
Places Visited During a  

Day, 68 
Road Rage, 113 
Public Health and Nutrition 
Alcohol Poisoning, 94 
Hours of Sleep, 110 
Organic Foods, 79 
Protein Grams in Fast-Food, 69

Sports, Exercise, and Fitness 
50 Home Run Club, 93 
Home Runs, 68 
NFL Salaries, 67 
Peyton Manning’s Colts  

Career, 104 
Sports-Related Surgery, 52 
Weights of Football  

Players, 111 
Years of Experience in  

Football, 93 

Technology 
Internet Users, 92, 120 
Smartphone Insurance, 110 
Trust in Internet Information, 52 
Websites, 94 

The Sciences 
The Value of Pi, 53 
Transportation 
Automobile Sales, 93 
Commuting Times, 93 
Parking Meter Revenues, 114 
Railroad Crossing Accidents, 67 
Time Spent Looking for a Parking 

Space, 68 

Travel and Leisure 
Museum Visitors, 114 
Public Libraries, 111 

C H A P T E R  3 

Data Description 
Animal Facts 
Elephants’ Speeds, 131
Shark Attacks, 186
Buildings and Structures 
Prices of Homes, 148
Suspension Bridges, 153
Business, Management, and Work 
Average Earnings of  

Workers, 188 
Average Weekly Earnings, 167
Bank Failures, 126, 186
Bonuses, 154 
Costs to Train Employees, 188 
Driving to Work, 153, 187
Employee Years of Service, 190
Hourly Compensation for 

Production Workers, 131
Hours of Employment, 154
Hours Worked, 188 
Labor Charges, 188
Miles Traveled to Work, 153
Missing Work, 153
The Noisy Workplace, 180, 192
Salaries of CEOs, 121, 125
Salaries of Personnel, 126 
Time It Takes to Find a Job, 153 
Travel Allowances, 149 
Demographics and Population 
Characteristics 
Ages of Accountants, 153 
Ages of Consumers, 154 
Ages of the Top 50 Wealthiest 

People, 122 
Ages of U.S. Astronaut  

Candidates, 152
Ages of U.S. Residents, 191 
Marriage Ages, 157 
Months Served by Military  

Personnel, 132 
Percentage of College-Educated 

Population over 25, 132 
Population in South Carolina  

Cities, 168 
Weight Gain of Freshmen, 153 
Education and Testing 
College and University  

Debt, 167 
Enrollments for Selected Indepen-

dent Religiously Controlled 
4-Year Colleges, 132 

Errors on a Typing Test, 190 
Exam Completion Time, 188 
Exam Grades, 188
Final Grade, 133 
Grade Point Average, 127 
SAT Scores, 152, 154, 181,  

187, 190
School District Enrollments, 181 

bLu78907_fm_i-xxiv.indd   18 08/11/23   7:40 PM



© McGraw Hill: DRAFT REVIEW COPY – NOT FOR PUBLICATION OR DISTRIBUTION

	 Index of Applications	 xix

Teacher Salaries, 130, 192
Test Scores, 167, 168, 169, 190
Textbooks in Professors’  

Offices, 187
Work Hours for College  

Faculty, 154 

Entertainment 
Earnings of Nonliving  

Celebrities, 131
Households of Four Television 

Networks, 187
Roller Coasters, 130, 146, 178
Top Video Games, 131 
Environmental Sciences, Earth, 
and Space 
Air Pollution, 141, 142 
Annual Precipitation, 152 
Areas of Islands, 181 
Chloride Levels, 156 
Clear Days in Omaha,  

Nebraska, 130 
Distances of Stars, 131 
Farm Sizes, 154 
Hurricane Damage, 169, 181
Licensed Nuclear Reactors, 124
Major Earthquakes, 125
Mean Range of Tides, 131
Named Storms, 188 
Number of Eclipses, 133
Number of Tornadoes, 176 
Oil Spills, 130
Size of Dams, 181 
Size of U.S. States, 151
Solid Waste Production, 154 
Space Launches, 127,  

146, 152
Tornadoes in the United  

States, 123
Unhealthy Smog Days, 182 
Widths of Solar Eclipses, 130
Wind Speeds, 124, 131

Food and Dining 
Citrus Fruit Consumption, 154 
Fast-Food Expenditures, 167
Hidden Chemicals in Beer, 177 
Pizza Delivery, 167
Specialty Coffee Shops, 132 
Government, Taxes, Politics,  
Public Policy, and Voting 
Cigarette Taxes, 151 
Congressional Travel  

Expenses, 182 
Medical Marijuana 2015 Sales 

Tax, 169 
Taxes, 169 

History 
Children of U.S. Presidents, 132
Law and Order: Criminal Justice 
Calls Received By a 911  

Operator, 132
Fire Calls, 152
Police Calls, 188 
Sentences for Crimes, 125
Traffic Violations, 161

Manufacturing and Product  
Development 
Comparison of Outdoor Paint, 

136, 137, 139, 140
Printer Repairs, 188 
Marketing, Sales, and Consumer 
Behavior 
Average Cost of Smoking, 191 
Average Cost of Weddings, 191 
Cost of a Man’s Haircut, 188 
Delivery Charges, 190 
Diet Cola Preference, 133 
Magazines in Bookstores, 187 
Newspapers for Sale, 190 
Price of Pet Fish, 154 
Prices of Musical  

Instruments, 154 
Sale Price of Homes, 154 
Store Sales, 120 
Medicine, Clinical Studies, and  
Experiments 
Ages of Hospital Patients, 132 
Blood Pressure, 150, 159,  

187, 192
Daily Caloric Intake, 167
Determining Dosages, 167, 192
Doctor Visits, 132 
Hospital Emergency Waiting 

Times, 153 
Multiple Births, 151
Serum Cholesterol Levels, 154 
Sodium Levels, 164 
Psychology and Human Behavior 
Trials to Learn a Maze, 154 
Public Health and Nutrition 
Calories in Bagels, 153 
Cases of Meningitis, 188 
Fat Grams, 132 
Sports, Exercise, and Fitness 
Marathon Winners, 151 
Miles Run per Week, 144 
Speeds of the Daytona 500  

Winners, 152 
Sugar Bowl Winner Scores, 151 
Technology 
Internet Usage, 120
Texts Sent Daily, 152 
Visitors to Websites, 123 
Transportation 
Airplane Speeds, 168 
Annual Miles Driven, 168 
Automobile Selling Prices, 132 
Congested Urban Areas, 181 
Cost of Car Rentals, 187 
Costs of Automobile Repairs, 168
Gas Prices for Rental Cars, 191
How Long Are You Delayed by 

Road Congestion?, 117, 189
Miles per Gallon, 190
Passenger Vehicle Deaths, 152 
Road Service Times, 152 
Travel and Leisure 
Airplane Seats, 131 
eBooks, 167 

Playing Video Games, 187
Traveler Spending, 151

C H A P T E R  4 

Probability and Counting 
Rules 
Buildings and Structures 
Building a New Home, 217 
Construction Site Inspections, 245 
Business, Management, and Work 
Business Location, 237 
Claims Adjuster, 242 
Debt Free, 230 
Distribution of CEO Ages, 208 
Employee Health Care Plans, 257 
Job Applications, 252 
Manufacturing Tests, 243 
Personnel Classification, 257 
Promotions, 230 
Reasons for Being Fired, 232 
Reasons for Quitting a Job, 232 
Research and Development  

Employees, 211 
Returning Workers, 215 
Starting Salaries, 259 
Types of Copy Paper, 256 
Unemployed Workers, 223 
Work and Weather, 259 
Demographics and Population 
Characteristics 
Age and Smoking, 224 
Blood Types and Rh Factors,  

207, 232
Children’s Obesity, 206 
Distribution of Blood Types,  

202, 235
Doctorate Degrees and  

Counselors, 230 
Education of Factory  

Employees, 259
Education Level and  

Smoking, 256 
Eye Color, 259 
Family Size, 203 
Gender of Children, 196, 198, 207
Living Arrangements for  

Children, 208 
Male Color Blindness, 222 
Marital Status of Women, 233 
Names for Boys, 257 
Population of Midwestern  

States, 216
Selecting a State, 207 
War Veterans, 256 
Education and Testing 
College Courses, 208, 323
College Debt, 207 
College Degrees Awarded, 214 
College Enrollment, 234, 235, 257
Computers in Elementary 

Schools, 207 
Doctoral Assistantships, 233 
High School Library, 242 
Online Course Selection, 255 

Prison Education, 216
Reading to Children, 233
Scholarships, 252, 259 
Student Financial Aid, 231 
Term Paper Selection, 250 

Entertainment 
Casino Games, 255
Child’s Board Game, 234 
de Mere Dice Game, 197, 260
Dominoes, 244 
Drawing Cards, 195, 198, 224, 

228, 231, 233, 255
Movies, 241, 243, 245,  

255, 257 
Odds, 209 
Poker Hands, 245, 253
Radio Show Guests, 238 
Radio Station Call Letters, 242 
Rolling Dice, 195, 198, 217, 231, 

243, 253, 258
School Musical Plays, 238 
Selecting Colored Balls or Chips, 

224, 226, 231
State Lottery Number, 250 
Tossing a Coin, 205, 208, 221, 

234, 261
Video Games, 233
Wheel Spinner, 208 
Winning a Door Prize, 231 
Winning Tickets, 252 
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