
© McGraw Hill: DRAFT REVIEW COPY – NOT FOR PUBLICATION OR DISTRIBUTION

Elementary 
Statistics
A STEP BY STEP APPROACH

Ninth  Edit ion

A L L A N  G .  B L U M A N
PROFESSOR EMERITUS 

COMMUNITY COLLEGE OF ALLEGHENY COUNTY

A  B R I E F  V E R S I O N

bLu78907_fm_i-xxiv.indd   1 10/5/23   5:12 PM



© McGraw Hill: DRAFT REVIEW COPY – NOT FOR PUBLICATION OR DISTRIBUTION

ELEMENTARY STATISTICS: A STEP BY STEP APPROACH, A BRIEF VERSION, NINTH EDITION

Published by McGraw Hill LLC, 1325 Avenue of the Americas, New York, NY 10019. Copyright ©2025 by 
McGraw Hill LLC. All rights reserved. Printed in the United States of America. Previous editions ©2019, 2015, 
and 2013. No part of this publication may be reproduced or distributed in any form or by any means, or stored 
in a database or retrieval system, without the prior written consent of McGraw Hill LLC, including, but not 
limited to, in any network or other electronic storage or transmission, or broadcast for distance learning.

Some ancillaries, including electronic and print components, may not be available to customers outside the 
United States.

This book is printed on acid-free paper. 

1 2 3 4 5 6 7 8 9 LWI 29 28 27 26 25 24

ISBN 978-1-264-87890-1 (bound edition)
MHID 1-264-87890-7 (bound edition)
ISBN 978-1-264-90192-0 (loose-leaf edition)
MHID 1-264-90192-5 (loose-leaf edition)
ISBN 978-1-264-89716-2 (instructor’s edition)
MHID 1-264-89716-2 (instructor’s edition)

Portfolio Manager: Lauren Whalen
Senior Product Developer: Katie Peterson
Marketing Manager: Claire McLemore
Content Project Managers: Jane Mohr and Ron Nelms
Manufacturing Project Manager: Sandy Ludovissy
Content Licensing Specialist: Lorraine Buczek
Cover Image: Design Pics/Alamy Stock Photo
Compositor: Aptara®, Inc.

All credits appearing on page or at the end of the book are considered to be an extension of the copyright page.

Library of Congress Cataloging-in-Publication Data

Names: Bluman, Allan G., author.
Title: Elementary statistics : a step by step approach : a brief version / 
 Allan G. Bluman, Professor Emeritus Community College of Allegheny 
 County.
Description: Ninth edition. | New York, NY : McGraw Hill LLC, [2025] | 
 Includes bibliographical references and index. 
Identifiers: LCCN 2023020351 (print) | LCCN 2023020352 (ebook) | ISBN 
 9781264878901 (hardcover) | ISBN 9781264897162 (hardcover) | ISBN 
 9781264901920 (spiral bound) | ISBN 9781264891634 (ebook) | ISBN 
 9781264897445 (ebook other)  
Subjects: LCSH: Statistics—Textbooks. 
Classification: LCC QA276.12 .B585 2025  (print) | LCC QA276.12  (ebook) | 
 DDC 519.5—dc23/eng/20230428 
LC record available at https://lccn.loc.gov/2023020351
LC ebook record available at https://lccn.loc.gov/2023020352

The Internet addresses listed in the text were accurate at the time of publication. The inclusion of a website does 
not indicate an endorsement by the authors or McGraw Hill LLC, and McGraw Hill LLC does not guarantee the 
accuracy of the information presented at these sites.

mheducation.com/highered

bLu78907_fm_i-xxiv.indd   2 11/8/23   2:25 PM



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

A B O U T  T H E  A U T H O R

McGraw Hill 

iii

Allan G. Bluman
Allan G. Bluman is a professor emeritus at the Community College of Allegheny County, 
South Campus, near Pittsburgh, Pennsylvania. He has taught mathematics and statistics 
for over 35 years. He received an Apple for the Teacher award in recognition of his bring-
ing excellence to the learning environment at South Campus. He has also taught statistics 
for Penn State University at the Greater Allegheny (McKeesport) Campus and at the 
Monroeville Center. He received his master’s and doctor’s degrees from the University 
of Pittsburgh.

He is also author of Elementary Statistics: A Step By Step Approach and he was a coauthor 
of Math in Our World. In addition, he is the author of four mathematics books in the  
McGraw Hill  DeMystified Series. They are Pre-Algebra, Math Word Problems, Business 
Math, and Probability.

He is married and has two sons, a granddaughter, and a grandson.

Dedication: To Betty Bluman, Earl McPeek, and Dr. G. Bradley Seager, Jr.

bLu78907_fm_i-xxiv.indd   3 10/4/23   5:07 PM



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

v

C O N T E N T S

Preface ix

C H A P T E R  1
 The Nature of  

 Probability and  
 Statistics 1

 Introduction 2
1–1 Descriptive and Inferential Statistics 3
1–2 Variables and Types of Data 6
1–3 Data Collection and Sampling Techniques 11
 Random Sampling 12
 Systematic Sampling 12
 Stratified Sampling 13
 Cluster Sampling 14
 Other Sampling Methods 14
1–4 Experimental Design 18
 Observational and Experimental Studies 18
 Uses and Misuses of Statistics 21
1–5 Computers and Calculators 26
 Summary 33

C H A P T E R  2
 Frequency Distributions  
 and Graphs 41 

 

 Introduction 42
2–1 Organizing Data 42
 Categorical Frequency Distributions 43
 Grouped Frequency Distributions 44
2–2 Histograms, Frequency Polygons, and 

Ogives 58
 The Histogram 59
 The Frequency Polygon 59

Image Source, all rights 
reserved.

 The Ogive 60
 Relative Frequency Graphs 62
 Distribution Shapes 64
2–3 Other Types of Graphs 76
 Bar Graphs 76
 Pareto Charts 79
 The Time Series Graph 80
 The Pie Graph 81
 Dotplots 84
 Stem and Leaf Plots 85
 Misleading Graphs 88
2–4 Paired Data and Scatter Plots 102
 Analyzing the Scatter Plot 103
 Summary 108

C H A P T E R  3
 Data Description 117 

  

 Introduction 118
3–1 Measures of Central Tendency 119
 The Mean 119
 The Median 122
 The Mode 124
 The Midrange 126
 The Weighted Mean 127
 Distribution Shapes 129
3–2 Measures of Variation 135
 Range 137
 Population Variance and Standard Deviation 137
 Sample Variance and Standard Deviation 140
 Variance and Standard Deviation for Grouped 

Data 143
 Coefficient of Variation 145
 Range Rule of Thumb 146
 Chebyshev’s Theorem 147
 The Empirical (Normal) Rule 149
 Linear Transformation of Data 150

©Alan Schein/Alamy 
Stock Photo

All examples and exercises in this textbook (unless cited) are hypothetical and are presented to enable students to achieve a basic understanding of the statistical concepts 
explained. These examples and exercises should not be used in lieu of medical, psychological, or other professional advice. Neither the author nor the publisher shall be held 
responsible for any misuse of the information presented in this textbook.

Monkey Business 
Images/Shutterstock

bLu78907_fm_i-xxiv.indd   5 10/4/23   5:07 PM



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

vi Contents

3–3 Measures of Position 156
 Standard Scores 156
 Percentiles 157
 Quartiles and Deciles 163
 Outliers 165
3–4 Exploratory Data Analysis 176
 The Five-Number Summary and Boxplots 177
 Summary 185

C H A P T E R  4
 Probability and  
 Counting Rules 193 

 

 Introduction 194
4–1 Sample Spaces and Probability 194
 Basic Concepts 194
 Classical Probability 197
 Complementary Events 200
 Empirical Probability 202
 Law of Large Numbers 204
 Subjective Probability 204
 Probability and Risk Taking 204
4–2 The Addition Rules for Probability 209
4–3 The Multiplication Rules and Conditional 

Probability 220
 The Multiplication Rules 220
 Conditional Probability 225
 Probabilities for “At Least” 228
4–4 Counting Rules 234
 The Fundamental Counting Rule 234
 Factorial Notation 237
 Permutations 237
 Combinations 239
4–5 Probability and Counting Rules 249
 Summary 253

C H A P T E R  5
 Discrete Probability  
 Distributions 263 

 

 Introduction 264
5–1 Probability Distributions 264

askhamdesign/E+/
Getty Images

Suwit Rattiwan/Shutterstock

5–2 Mean, Variance, Standard Deviation, and 
Expectation 271

 Mean 271
 Variance and Standard Deviation 273
 Expectation 275
5–3 The Binomial Distribution 281
 Summary 295

C H A P T E R  6
 The Normal  
 Distribution 301 

 Introduction 302
6–1 Normal Distributions 302
 The Standard Normal Distribution 305
 Finding Areas Under the Standard Normal 

Distribution Curve  306
 A Normal Distribution Curve as a Probability 

Distribution Curve  308
6–2 Applications of the Normal Distribution 318
 Finding Data Values Given Specific 

Probabilities 322
 Determining Normality 325
6–3 The Central Limit Theorem 335
 Distribution of Sample Means 335
 Finite Population Correction Factor (Optional) 341
6–4 The Normal Approximation to the Binomial 

Distribution 345
 Summary 352

C H A P T E R  7
 Confidence Intervals  
 and Sample Size 361 

 Introduction 362
7–1  Confidence Intervals 362
7–2  Confidence Intervals for the Mean When σ Is 

Known 365
 Sample Size 369
7–3 Confidence Intervals for the Mean When σ Is 

Unknown 375
7–4 Confidence Intervals and Sample Size 

for Proportions 382

Fuse/Getty Images 

Fuse/Getty Images

bLu78907_fm_i-xxiv.indd   6 10/4/23   5:07 PM



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

 Confidence Intervals 384
 Sample Size for Proportions 386
7–5 Confidence Intervals for Variances and 

Standard Deviations 391
 Summary 398

C H A P T E R  8
 Hypothesis  
 Testing 405 

 Introduction 406
8–1 Steps in Hypothesis Testing—Traditional 

Method 406
 P-Value Method for Hypothesis Testing 417
8–2 z Test for a Mean 420
8–3 t Test for a Mean 434
8–4 z Test for a Proportion 445
8–5 χ2 Test for a Variance or Standard 

Deviation 454
8–6 Additional Topics Regarding Hypothesis 

Testing 467
 Confidence Intervals and Hypothesis Testing 467
 Type II Error and the Power of a Test 469
 Summary 472

C H A P T E R  9
 Testing the  

 Difference Between  
 Two Means, Two  
 Proportions, and  

 Two Variances 481

 Introduction 482
9–1 Testing the Difference Between Two 

Parameters 482
9–2 Testing the Difference Between Two Means: 

Using the z Test 485
9–3  Testing the Difference Between Two Means  

of Independent Samples: Using the t Test 495
9–4  Testing the Difference Between Two Means: 

Dependent Samples 503

Photosindia.com, Llc

Fuse/Corbis/ 
Getty Images

9–5 Testing the Difference Between 
Proportions 515

9–6 Testing the Difference Between Two 
Variances 524

 Summary 536

C H A P T E R  10
 Correlation and  
 Regression 543 

 Introduction 544
10–1 Correlation 544
10–2 Regression 557
 Line of Best Fit 558
 Determination of the Regression Line 

Equation 559
10–3  Coefficient of Determination and Standard  

Error of the Estimate 574
 Types of Variation for the Regression Model 574
 Residual Plots 576
 Coefficient of Determination 577
 Standard Error of the Estimate 578
 Prediction Interval 581
 Summary 584

C H A P T E R  11
  Chi-Square and Analysis  
  of Variance (ANOVA) 591 

 Introduction 592
11–1 Test for Goodness of Fit 592
 Test of Normality (Optional) 598
11–2 Tests Using Contingency Tables 606
 Test for Independence 606
 Test for Homogeneity of Proportions 612
11–3 One-Way Analysis of Variance 622
 Summary 636

Design Pics Inc./Alamy 
Stock Photo

Mitch Hrdlicka/Photodisc/ 
Getty Images

 Contents vii

bLu78907_fm_i-xxiv.indd   7 10/4/23   5:07 PM



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

viii Contents

A P P E N D I C E S

A Tables 643

B Data Bank 662

C Glossary 669

D Selected Answers SA–1
 Annotated Instructor’s Edition replaces 

Appendix D with all answers 
and additional material for 
instructors.

E Important Formulas E–1

Index I–1

A D D T I O N A L  T O P I C S 
(Available online in ALEKS 360)

 Algebra Review
 Writing the Research Report
 Bayes’ Theorem
 Alternate Approach to the  Standard  

Normal Distribution
 Bibliography

bLu78907_fm_i-xxiv.indd   8 10/4/23   5:07 PM



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

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.

 

Section 5–3 The Binomial Distribution 
291
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5–29

 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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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 
 finished customizing, you will receive a free digital copy to review in just minutes! Visit 
McGraw Hill Create®—www.mcgrawhillcreate.com—today and begin building!

TestGen 
Computerized Test Bank Online
Among the supplements is a computerized test bank using the algorithm-based testing 
software TestGen® to create customized exams quickly. Hundreds of text-specific, open-
ended, and multiple-choice questions are included in the question bank.

MegaStat®

MegaStat® is a statistical add-in for Microsoft Excel, handcrafted by J. B. Orris of Butler 
University. When MegaStat is installed, it appears as a menu item on the Excel menu  
bar and allows you to perform statistical analysis on data in an Excel workbook. The 
 MegaStat plug-in can be purchased at www.mhhe.com/megastat.

S U P P L E M E N T S
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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.  
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