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F r e q u e n t ly  U s e d  F o r m u l a s

n 5 sample size    N 5 population size    f 5 frequency

Chapter 2

Class width 5 
High 2 Low

Number  of  classes
 (increase to next integer)

Class midpoint 5 
Upper  limit 1 Lower  limit

2

Lower boundary 5 Lower boundary of previous class  
	 1 Class width

Chapter 3

Sample mean x 5
ox

n

Population mean m 5
ox

N

Weighted average 5 
oxw

ow

Range 5 Largest data value 2 Smallest data value

Sample standard deviation s 5Îosx 2 xd2

n 2 1

Computation formula s 5Îox2 2 sod2yn

n 2 1

Population standard deviation s 5Îosx 2 md2

N

Sample variance s2

Population variance s2

Sample coefficient of variation CV 5
s

x
 # 100%

Sample mean for grouped data x 5
oxf

n

Sample standard deviation for grouped data

	 s 5Îosx 2 xd2f

n 2 1
5Îox2f 2 soxfd2yn

n 2 1

Chapter 4
Regression and Correlation

Pearson product moment correlation coefficient

	 r 5
noxy 2 (ox)(oy)

Ïnox2 2 (ox)2
 Ïnoy2 2 (oy)2

Least-squares line y⁄ 5 a 1 bx

	 where  b 5
noxy 2 (ox)(oy)

nox2 2 (ox)2

		   a 5 y 2 bx

		  b 5 r (s
y
ys

x
)

Coefficient of determination 5 r2

Chapter 5
Probability of the complement of event A  
	 PsAcd 5 1 2 PsAd

Multiplication rule for independent events 
	 P(A and B) 5 P(A) # P(B)

General multiplication rules 
	 P(A and B) 5 PsAd # PsBuAd 
	 P(A and B) 5 PsBd # PsAuBd

Addition rule for mutually exclusive events 
	 P(A or B) 5 P(A) 1 P(B)

General addition rule 
	 P(A or B) 5 P(A) 1 P(B) 2 P(A and B)

Permutation rule P
n,r

5
n!

sn 2 rd!

Combination rule C
n,r

5
n!

r!sn 2 rd!

Chapter 6
Mean of a discrete probability distribution m 5 oxPsxd

Standard deviation of a discrete probability distribution

	 s 5 Ïosx 2 md2Psxd

For Binomial Distributions

r 5 number of successes; p 5 probability of success;  
	 q 5 1 2 p

Binomial probability distribution Psrd 5 C
n,r 

prqn2r

Mean m 5 np

Standard deviation s 5 Ïnpq

Chapter 7

Raw score x 5 zs 1 m                Standard score z 5
x 2 m

s

Mean of x distribution mx 5 m

Standard deviation of x distribution s
x

5
s

Ïn

Standard score for x;    z 5
x 2 m

syÏn
Mean of p⁄ distribution m

p⁄
5 p

Standard deviation for p⁄;    s
p⁄

5Îpq

n
; q 5 1 2 p

Chapter 8
Confidence Interval

for m

	 x 2 E , m , x 1 E

	 where E 5 z
c
 

s

Ïn
 when s is known
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	 E 5 t
c
 

s

Ïn
 when s is unknown

with d.f. 5 n 2 1

for p given np . 5 and ns1 2 pd . 5

	 p⁄ 2 E , p , p⁄ 1 E

	 where  E 5 z
cÎp⁄s1 2 p⁄d

n

		   p⁄ 5
r

n

Sample Size for Estimating

means n 5 Sz
c
s

E D2
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n 5 ps1 2 pdSz
c

ED2

 with preliminary estimate for p

n 5
1

4
 Sz

c

ED2

 without preliminary estimate for p

Chapter 9
Sample Test Statistics for Tests of Hypotheses

for m ss knownd   z 5
x 2 m

syÏn

for m ss unknownd   t 5
x 2 m

syÏn
 ; d.f. 5 n 2 1
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p⁄ 2 p

Ïpqyn

	 where q 5 1 2 p; p⁄ 5 ryn

Chapter 10
Sample Test Statistics for Tests of Hypotheses
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d
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for difference of means, s
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2
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1
2 x

2
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2
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2
2
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1
2 x

2
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2

n
1

1
s

2
2

n
2

	 d.f. 5 smaller of n
1
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2

2 1

	� (Note: Software uses Satterthwaite’s approximation for 
degrees of freedom d.f.)

for difference of proportions
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p q
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Chapter 11

x2 5 o  
sO 2 Ed2

E
 where O 5 observed frequency

For tests of independence and tests of homogeneity

E 5
sRow totaldsColumn totald

Sample size

For goodness of fit test E 5 (given percent)(sample size)

Tests of independence d.f. 5 sR 2 1dsC 2 1d

Test of homogeneity d.f. 5 sR 2 1dsC 2 1d

Goodness of fit d.f. 5 (number of categories) 2 1

Sample test statistic for s2

	 x2 5
sn 2 1ds2

s2
 with d.f. 5 n 2 1

Linear Regression

Sample test statistic for r

	 t 5
r Ïn 2 2

Ï1 2 r 2
 with d.f. 5 n 2 2

Standard error of estimate S
e

5Îoy2 2 aoy 2 boxy

n 2 2

Confidence interval for y: y⁄ 2 E , y , y⁄ 1 E
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S
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Sample test statistic for slope b
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Critical Thinking
Students need to develop critical thinking skills in order to understand and evaluate the limitations of 
statistical methods. Understanding Basic Statistics makes students aware of method appropriateness, 
assumptions, biases, and justifiable conclusions.

◀ Critical Thinking
Critical thinking is an important skill for 
students to develop in order to avoid reach-
ing misleading conclusions. The Critical 
Thinking feature provides additional clarifi-
cation on specific concepts as a safeguard 
against incorrect evaluation of information.

◀ Critical Thinking and Interpretation 
Exercises
In every section and chapter problem set, Critical Thinking 
problems provide students with the opportunity to test their 
understanding of the application of statistical methods and 
their interpretation of their results. Interpretation problems 
ask students to apply statistical results to the particular 
application.

SOLUTION:

z

z 5
x m

s
5 5

Interpretation
z

below

Interpretation� ▶
Increasingly, calculators and computers are used 
to generate the numeric results of a statisti-
cal process. However, the student still needs to 
correctly interpret those results in the context 
of a particular application. The Interpretation 
feature calls attention to this important step. 
Interpretation is stressed in examples, in guided 
exercises, and in the problem sets.

Interpretation

Critical Thinking

ix

277section 6.3 Additional Properties of the Binomial Distribution 

Compute m and s

sOluTiON:

n 5 p 5 q 5

m 5 np 5 s d 5

m 5

s 5 Ïnpq 5 Ï s ds d 5 Ï <

m

expected value r.

r n
m

m 5 np 5 s d 5

s 5 Ïnpq 5 Ï s ds d 5 Ï <

Expected Value and Standard Deviation

Statistics,

Continued

278 chapter 6 the Binomial ProBaBility DistriBution anD relateD toPics

uNusual valuEs

r
m 1 s m 2 s

n

p 5

m 5 s <

Statistical Literacy
n

Statistical Literacy n

Basic Computation: Expected Value and Standard Deviation
n 5 p 5

Interpretation

Basic Computation: Expected Value and Standard Deviation
n 5 p 5

Interpretation

Critical Thinking

viEwpOiNT Kodiak Island, Alaska
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Statistical Literacy
No language, including statistics, can be spoken without learning the vocabulary. Understanding Basic 
Statistics introduces statistical terms with deliberate care.

n

number summary

FIVE-NUMBER SUMMARY

Q Q

box-and-whisker plot.

◀ What Does (concept, method, 
statistical result) Tell Us?
This feature gives a brief summary of the information 
we obtain from the named concept, method, or 
statistical result.

◀ Statistical Literacy and NEW 
Terminology Problems
In every section and chapter problem set, Statistical 
Literacy problems test student understanding of 
terminology, statistical methods, and the appropriate 
conditions for use of the different processes. NEW 
terminology problems in each chapter problem set  
provide multiple choice or true/false questions related  
to terminology.

Definition Boxes ▶
Whenever important terms are introduced 
in text, blue definition boxes appear within 
the discussions. These boxes make it easy to 
reference or review terms as they are used 
further.

Important Features of a  
(concept, method, or result) ▶
In statistics we use many different types of graphs,  
samples, data, and analytical methods. The features of 
each such tool help us select the most appropriate ones 
to use and help us interpret the information we receive 
from applications of the tools.

x

301Section 7.1 Graphs of Normal Probability Distributions

comment: unIform DIstrIbutIon anD exponentIal DIstrIbutIon

uniform 
distribution

Looking Forward

vIewpoInt In Control? Out of Control?

(Source: Adapted from the classic text Statistical Methods from the Viewpoint of Quality Control, by  
W. A. Shewhart, with foreword by W. E. Deming, Dover Publications.)

Statistical Literacy

Statistical Literacy m
m 1 s s

Figure 7-7

Figure 7-8

135Chapter Review

F0 & F1 40–112 67

F2 & F3 113–206 29

F4 & F5 207–318 4

FS WS

Terminology

Terminology

Terminology

Terminology

Terminology s s x m

Terminology

Terminology

Terminology

Statistical Literacy

Critical Thinking
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◀ Important Words & Symbols
The Important Words & Symbols within the 
Chapter Review feature at the end of each 
chapter summarizes the terms introduced in the 
Definition Boxes for student review at a glance. 
Page numbers for first occurrence of term are 
given for easy reference.

Basic Computation: Central Limit Theorem x

n 5
x

z x 5
P1x 7 2

Interpretation
x

Linking Concepts:  
Writing Projects ▶
Much of statistical literacy is the ability 
to communicate concepts effectively. 
The Linking Concepts: Writing Projects 
feature at the end of each chapter tests 
both statistical literacy and critical 
thinking by asking the student to express 
their understanding in words.

◀ Basic Computation 
Problems
These problems focus student 
attention on relevant formulas, 
requirements, and computational pro-
cedures. After practicing these skills, 
students are more confident as  they 
approach real-world applications.

Expand Your Knowledge Problems ▶
Expand Your Knowledge problems present 
optional enrichment topics that go beyond the 
material introduced in a section. Vocabulary 
and concepts needed to solve the problems are 
included at point-of-use, expanding students’ 
statistical literacy.

xi

Expand Your Knowledge: Geometric Mean
geomet-

ric mean n

5 1n n

average growth factor

236

chaPTEr rEviEw

●● A

●●

●●

●●

●●

●●

●●

A P A

Ac

A and B
A B

PsA Bd

A or B
A and B
A or B
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Direction and Purpose
Real knowledge is delivered through direction, not just facts. Understanding Basic Statistics ensures the 
student knows what is being covered and why at every step along the way to statistical literacy.

Chapter Preview ▶  
Questions 
Preview Questions at the beginning 
of each chapter give the student a 
taste of what types of questions can 
be answered with an understanding 
of the knowledge to come.

▲ Chapter Focus Problems
The Preview Questions in each chapter are followed by a 
Focus Problem, which serves as a more specific example of 
what questions the student will soon be able to answer. The 
Focus Problems are set within appropriate applications and 
are incorporated into the end-of-section exercises, giving 
students the opportunity to test their understanding.

xii

For online student resources, visit the Brase/Brase, 
Understandable Statistics, 12th edition web site 
at http://www.cengage.com/statistics/brase

Benford’s Law: The Importance 
of Being Number 1
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◀ Looking Forward
This feature shows students where the presented material will be used 
later. It helps motivate students to pay a little extra attention to key 
topics.

Focus Points ▶
Each section opens with bul-
leted Focus Points describing 
the primary learning objectives 
of the section.

▲ Chapter Summaries
The Summary within each Chapter Review feature now also appears in bulleted 
form, so students can see what they need to know at a glance.

xiii

5section 1.1 What Is Statistics?

quantitative qualitative

quantitative Qualitative variables

categorical variables.

all some

every
only some

not

all
population

parameter.

sample
statistic.

Using Basic Terminology

(a) objects
variable

Looking Forward

Measures of Central Tendency: Mode, 
Median, and Mean

one
average.

mode.

Note:

The Story of Old 
Faithful

Mode

CHAPTER REVIEW
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Ethics and Real-World Skills
Statistics is not done in a vacuum. Understanding Basic Statistics gives students valuable skills for the real world 
with ethical considerations, technology instruction, genuine applications, actual data, and group projects.

REVISED! Using Technology ▶
Further technology instruction is  
available at the end of each chapter in 
the Using Technology section. Problems 
are presented with real-world data from 
a variety of disciplines that can be 
solved by using TI-84Plus and TI-nspire 
(with TI-84Plus keypad) and TI-83Plus 
calculators, Microsoft Excel 2013, 
Minitab, and Minitab Express.

◀ REVISED! Tech Notes
Tech Notes appearing throughout the text give 
students helpful hints on using TI-84Plus and  
TI-nspire (with TI-84Plus keypad) and TI-83Plus 
calculators, Microsoft Excel 2013, Minitab, and 
Minitab Express to solve a problem. They include 
display screens to help students visualize and  
better understand the solution.

Discussion of Ethics in Statistics ▶
There are many essential ethical considerations in 
the practice of sampling and research based on 
statistics. The American Statistical Association 
has published ethical guidelines that are dis-
cussed in this textbook.

xiv

Box-and-Whisker Plot
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xv

◀ UPDATED! Applications
Real-world applications are used 
from the beginning to introduce each 
statistical process. Rather than just 
crunching numbers, students come 
to appreciate the value of statistics 
through relevant examples.

◀ Data Highlights: Group 
Projects
Using Group Projects, students gain 
experience working with others by 
discussing a topic, analyzing data, 
and collaborating to formulate their 
response to the questions posed in 
the exercise.

Most exercises in each section are  ▶ 
applications problems. 

FIGURE 2-20

Source: Advantage Business Research for Mattel Compatibility
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Economics: Entry-Level Jobs
x

y
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y  2  3  6  5  9  3

Source: Neighborhood Facts, The Piton Foundation. To find out more, visit the Piton Foundation web site.
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Making the Jump

xvi

Get to the “Aha!” moment faster. Understanding Basic Statistics provides the push students need to get 
there through guidance and example.

◀ Procedures and 
Requirements
Procedure display boxes summarize 
simple step-by-step strategies for 
carrying out statistical procedures 
and methods as they are intro-
duced. Requirements for using 
the procedures are also stated. 
Students can refer back to these 
boxes as they practice using the 
procedures.

Guided Exercises ▶
Students gain experience with new 
procedures and methods through 
Guided Exercises. Beside each problem 
in a Guided Exercise, a completely 
worked-out solution appears for im-
mediate reinforcement.

PROCEDURE
How to test M when S is known

Requirements
x

n x
x s

x n
n

Procedure
null and alternate hypothe-

ses a

s n x m

sample test  statistic

z 5
x m

s
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P
Conclude P a H P 7 a

H
Interpret your conclusion
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, x ,

z 5
x 2 m

s/Ïn
<

x 2

x 5 z < 
2

5 2

 x 5  z < 
2

5

P , x , 5 P 2 , z ,

5 2

5

P( , x ,

Interpret

Ju
pi

te
rim

ag
es

/S
to

ck
by

te
/G

et
ty

 Im
ag

es
 

x
m n $ x

p⁄

n p⁄

s

Looking Forward

x
p⁄

x

mx 5 m 5 sx 5
s

Ïn
5

Ï
<

x
x

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



xvii

Preface

 Understanding Basic Statistics concepts 
of statistics

 suitability of the method  meaning of the result. 

n

P

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



xviii preface

Tech Notes Using Technology.

 

Understanding Basic Statistics

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



xixPREFACE

P

 P

 t

 
population standard deviation must be known. 

 t 

n

 t 
 t

s < s

●● Preview Questions 
●● Focus Problems 

●● Focus Points

●● Examples 
●● Guided Exercises 

●● Definition boxes 
●● Procedure displays

●● What Does (a concept method or result) Tell Us?

●● Important Features of a (concept, method, or result)

●●

P

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



xx preface

●● Looking Forward
●● Labels

●● Section and chapter problems 

●● Basic Computation problems

●● Statistical Literacy problems 

●● Interpretation problems

●● Critical Thinking problems 

●● Expand Your Knowledge problems

●● Terminology Problems

●● Cumulative review problem sets 
 all

●● Data Highlights and Linking Concepts 
●● Viewpoints
●● Design and photos 

Expand Your Knowledge problems

Expand Your Knowledge problems


Expand Your Knowledge problems

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



xxiPREFACE

●● Tech Notes 
n

●● Using Technology 
n

t

Understanding Basic Statistics, 

Linear regression. 

 .
Probability. 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



xxii preface

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



xxiiiPREFACE

Charles Henry Brase
Corrinne Pellillo Brase

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



xxv

Additional Resources—Get 
More from Your Textbook!

Understanding Basic Statistics

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



xxvi Additional Resources—Get More from Your Textbook!

Annotated Instructor’s Edition (AIE) 

Complete Solutions Manual

Cengage Learning Testing Powered by Cognero
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Getting Started

Where Have All the Fireflies Gone?
The Wall Street Journal

(section 1.1)

  (section 1.1)

(section 1.2)

(section 1.2)

(section 1.3)

(SECTION 1.3)
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Adapted from Ohio State University Firefly Files logo

For online student resources, visit the Brase/Brase, 
Understanding Basic Statistics, 8th edition web site 
at http://www.cengage.com/statistics/brase.
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4 Chapter 1  Getting Started

What Is Statistics?

●●

●●

●●

●●

●●

●●

International Encyclopedia of Statistical Science

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



5SECTION 1.1  What Is Statistics?

quantitative qualitative

quantitative Qualitative variables

categorical variables.

all some

every
only some

not

all
population

parameter.

sample
statistic.

Using Basic Terminology

(a)	 objects
variable

Looking Forward
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6 Chapter 1  Getting Started
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7SECTION 1.1  What Is Statistics?

levels of measurement.

Levels of Measurement

Levels of Measurement

(a)	

SOLUTION: nominal

(b)	

SOLUTION: ordinal

(c)	
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8 Chapter 1  Getting Started

PROCEDURE 

highest level

Nominal We can put the data into categories.

Ordinal We can order the data from smallest to largest or “worst” to “best.” 

Each data value can be compared with another data value.

Interval We can order the data and also take the differences between data 

values. At this level, it makes sense to compare the differences 

between data values. For instance, we can say that one data 

value is 5 more than or 12 less than another data value.

Ratio We can order the data, take differences, and also find the ratio 

between data values. For instance, it makes sense to say that 

one data value is twice as large as another.

Continued

Levels of Measurement
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9SECTION 1.1  What Is Statistics?

Guided Exercise 2 continued

The Adventure of the Copper Beeches

Continued
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