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PREFACE

PURPOSE AND PREREQUISITES

This book was written for use as an introductory course for students who need a work-
ing knowledge of statistics but do not have a strong mathematical background. Statis-
tics requires the use of many formulas and an occasional solution of a simple algebraic
equation. Those students who have not completed intermediate algebra should com-
plete at least one semester of college mathematics as a prerequisite before attempting
this course.

OuRr OBJECTIVES

The primary objective of Just the Essentials, Second Edition, is to present a truly con-
cise introduction to statistics that can be covered in its entirety in a one-term course.
We have aimed to write a very readable textbook that will promote learning, under-
standing, and motivation by presenting statistics in a context that relates to personal ex-
periences. Simply, our goal is a brief, clear, and interesting statistics textbook.
Statistics is a practical discipline that evolves with the changing needs of our so-
ciety. Today’s student is the product of a particular cultural environment and is moti-
vated differently from students of a few years ago. In this text we present statistics as
a useful tool in learning about the world around us. While studying descriptive and
inferential concepts, students will become aware of their real-world applications in
such fields as the physical and social sciences, business, economics, and engineering.

IMPORTANT ONGOING FEATURES
This second edition continues to feature the following elements:

¥ A communication style that reflects current student culture;

V¥ A strong computer flavor, with numerous annotated Minitab outputs and exer-
cises that can be used as computer laboratory assignments;

¥ Many exercises that are intended to be solved with the aid of a computer, and
the corresponding instrucitons, if Minitab is to be used;

v A Chapter 1 that introduces ideas of variability and data collection, as well as
basic terms;

xi
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v
v

Case Studies based on situations of interest and using real data;
An early descriptive presentation of linear correlation and linear regression in
Chapter 3.

THIS REVISION

We hope the users of this second edition will appreciate the following improvements:

v
v

v

44

A presentation that is more approachable, clearer, and more visual throughout;
The presentation is more approachable because it is often less technical, such
as in the new discussion on hypothesis testing in Chapter 8;

It is clearer because formulas have been expressed in “word algebra,” para-
phrasing algebraic symbolism in recognition of the frequent discomfort with
notation. This is done any time a formula of any complexity is introduced, such
as in Chapters 2 and 3 with the many descriptive statistics formulas (Formula
2-1) and with the inequality notation with class intervals (Table 2-4);

It is more visual as well. There are new graphic displays that compare simi-
lar statistics (Figure 2-28), that organize procedures for finding percentiles
(Figure 2-26), and that organize and compare the various statistical tests
(Figures 9-1, 9-7, and 10-1). There are simulations that visually demon-
strate—for example, level of confidence, alpha and p-value (Illustrations
8-3, 8-14, and 8-20);

A rewritten Chapter 8 provides a more natural flow of ideas from sampling dis-
tribution, to estimation, then to hypothesis testing, using either the p-value or
classical approach. It also contains more drill exercises, broken down into
smaller steps;

The exercises have been expanded and improved, from simple drills to critical
thinking questions. The simplest exercises help in acquiring confidence in
computations and single-step questions. Some appear in the margins of the text
to be done as the text material is read. The end-of-section and end-of-chapter
exercises have been expanded to include many real-life data situations and crit-
ical thinking questions all aimed at getting the student involved in real-world
statistical applications;

More real data are used and all significant data sets are included on a data disk;
There is an increased number of exercises that demonstrate statistical theory
through computer simulation. Several of these could be used as special assign-
ments or as lab exercises. Karl Pearson tossed a coin 24,000 times, observing
heads/tails. It must have taken days for him to have realized the power of the
law of large numbers; Exercise 9.63 repeats this experiment in seconds—even
repeats it several times in a few minutes. There are simulation exercises de-
signed to help in understanding the importance of the assumptions to a statisti-
cal test (Exercise 9.41);

Two specially designed tables determine p-values so that the initial experience
is not overwhelming. Tables 5 and 7 in Appendix B allow p-values to be read
directly for tests involving the z- or the z-statistic;

The focus on interpreting computer output has been increased;
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v The MINITAB, Version 11, instructions are presented with both session com-
mands and menu commands being disnlayed;

v The Pareto diagram, a popular graph in industry, is presented in Chapter 2;

¥ New physical page layout makes use of the margins with the addition of mar-
gin exercises and margin “conversation.”

To THE INSTRUCTOR: THE TEXT AS A TEACHING TooL

One primary objective of this book is to cover only that which is truly essential in el-
ementary statistics and can be taught in a one-term course. This is ultimately a subjec-
tive judgment, and it reflects our understanding of what most instructors teach in one
term. We would, nevertheless, like to indicate the criteria that guided us in deciding on
the coverage. They are as follows:

The first three chapters are introductory by nature: Chapter 1 is an introduction to
the language of statistics; Chapter 2 covers the descriptive presentation of single-variable
data; and Chapter 3 is the descriptive presentation of bivariate data. The bivariate mate-
rial is presented at this point in the book because students often ask about the relation-
ship between two sets of data (such as heights and weights) while studying Chapter 2.

In the chapters on probability (4 and 5), the concepts of permutations and combi-
nations are deliberately avoided. Instead, this material is contained in Appendix A,
“Basic Principles of Counting,” so that it may be included as the instructor wishes. The
binomial coefficient is introduced in connection with the binomial probability distri-
bution in Chapter 5.

The instructor has several options in the selection of topics to be studied in a given
course. We consider Chapters 1 through 9 to be the basic core of a course (some sec-
tions of Chapters 2, 4, and 6, and all of Chapter 3 may be omitted without affecting
continuity). Following the completion of Chapter 9, any combination of sections from
Chapters 3, 10, and 11 may be studied.

The Getting Started section provides a brief explanation of the components of
each chapter and makes suggestions about ways to use this book more effectively. It is
suggested reading for both the instructor and the student.

To THE STUDENT: THE TEXT AS A LEARNING ToOL
Statistics is different from other courses:

1. It has its own extensive technical vocabulary.

2. It is highly cumulative, in that many of the concepts you will be learning at
each step become the basis for other concepts learned throughout the rest of the
course; therefore, failure to master each concept as presented can cause great
difficulty later on.

3. It requires very precise measurements and calculations (a seemingly minor
error will often be magnified and lead to wrong answers in some procedures).

4. While it is an academic subject, statistics is also very real and touches each of
us frequently in everyday life. Plain talk and stress on common sense are the
book’s main characteristics as a learning tool. This approach should allow
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you—provided you have the necessary basic mathematics skills—to work your
way through the course with relative ease. Examples of this approach are: (a) II-
lustration 1-1 (p. 11), which is used to reemphasize the meaning of the eight ba-
sic definitions presented in Section 1.2, and (2) Chapter Objectives for Chapter
2 (p. 28), which use a familiar situation to motivate the topics of Chapter 2.

Our goal in writing this textbook is to motivate and involve you in the statistics
that you are learning. Turn to page xvii and read Getting Started for a brief explana-
tion of some of the ways you can use this book more effectively to succeed in learning
statistics.

SUPPLEMENTS

Statsource is a multimedia supplement bound in the back of each book. It provides
students with videos, a tutorial program, a lecture presentation that corresponds to the
text, concept simulations using Java applets, and data sets—formatted for Minitab,
Excel, StataQuest, JMP IN, and in ASCII—to solve the problems in the text.

The Statistical Tutor is a student manual that:

a. Contains the complete solutions to the odd-numbered exercises (the same ex-
ercises whose answers are in the back of the book).

b. Contains many helpful hints and suggestions to serve as a guide through the
learning process. It includes many summaries and overviews.

c. Contains several review lessons to help refresh materials studied previously in
other courses.

The Instructor’s Manual is also intended to be uncommonly helpful. It contains:

a. Everything that is in The Statistical Tutor.

b. The complete solutions to all even-numbered exercises.

c. Many helpful teaching suggestions that an instructor might incorporate. The
notes specifically intended for the instructor are set in a type different from that
for the student material.

The Test Bank contains a combination of true-false, multiple-choice, short-answer,
matching, and computational test questions for each chapter in the text.

The MINITAB Student Supplement is provided for those interested in teach-
ing or learning the course interactively with the computer. This supplement is a text-
specific introduction to the MINITAB statistical analysis system and is keyed to text
discussion and examples.
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YOUR GUIDE TO GETTING
THE MoOST OUT OF

JUST THE ESSENTIALS,
SECOND EDITION

First realize that statistics is more than the mathe-
matics of formulas and data. Statistics includes the
processes of problem solving, statistical thinking,
data collection, obtaining numerical and graphical
results, and the follow-up questioning of those re-
sults. Sometimes statistics requires the use of mathe-
matics, and sometimes it does not. Everybody (and
everything) is an individual, and is uniquely different
from all the others. However, when it comes to a sin-
gle trait, many values of a single variable taken from
many individuals will generally form a pattern. Sta-
tistical methodologies are used to describe and help
explain these patterns. Statistics uses mathematical
techniques to quantify the ideas being investigated
and to reduce the information to a numeric format, in
which it can be treated graphically or algebraically.
~ When concepts become quantified, they become an
application of mathematics, not the mathematics.

As important as it is to be able to take a set of data and
calculate statistical values (mean, correlation coeffi-
cient, line of best fit, etc.) or to draw a graphic display
(histograms, scatter diagrams, etc.), it is far more in-

GETTING STARTED

Read this section to become familiar with the components of each
chapter and their intended purpose.

JUST THE ESSENTI

portant that you understand the circumstances being
investigated, that you understand the variables in-
volved, that you understand why you are investigat-
ing the problem, and that you must learn to question
the data and the statistical results. Your life experi-
ence and understanding of real-life situations is the
foundation for understanding statistics. Don’t lose
sight of the fact that statistics is about describing the
world around us. You will see many statistical exam-
ples from business, the physical and social sciences,
and many other fields and professions as you study
from this textbook.

To get the most out of this book, become familiar
with its many learning features. On the following
pages are examples of several features this book con-
tains and suggestions on how to make the best use of
them. Take a moment to look them over and, then,
please use them. Active involvement in learning
about statistics is the single most important factor in
determining success and satisfaction. Now open up
your mind and let your imagination and your natural
curiosity go to work.



GETTING STARTED

A person cannot just get in their
car and start driving and expect
to arrive at the correct destina-
tion. They must know where they
are going and what route to take
before they start. Studying statis-
tics is much the same. Every
chapter in this textbook opens
with two important study tools.

CHAPTER OUTLINES appear at the
beginning of each chapter to give a
schematic overview of what is to be
presented. These outlines are anno-
tated to give a first impression of a
key concept from each section of the
chapter.

CHAPTER OBJECTIVES prepare the
way for new material by describing
why the material is important and
how it relates to previously studied
topics. Use Chapter Objectives to
understand the motivation for
learning this material.

INFERENCES INVOLVING
ONE POPULATION

9.1 Inferences About Mean 4 (o unknown)
When the standard deviation of the p ion is unk , the Stuc

i is used to make mfmnccs

92 Inferences About the Binomial thnbility of Success
The obsched sample proportion p” is approvin
i « under certain conditions.

CHAPTER 2 DESCRIPTIVE ANALYSIS AND PRESENTATION OF SINGLE-VARIABLE DATA

CHAPTER OBJECTIVES

Imagine that you took an exam at the last meeting of your favorite class. Today your
instructor returns your exam paper and it has a grade of 78. If you are like most stu-
dents in this situation, as soon as you see your grade you want to know how your grade
compares to those of the rest of the class and you immediately ask: “What was the av-
erage exam grade?” Your instructor replies, “The class average was 68.” Since 78 is
10 points above the average, you ask: “How close to the top is my grade?” Your in-
structor replies that the grades ranged from 42 to 87 points. The accompanying figure
summarizes the information we have so far.

Yours

T —
2 & 18 &
Low Average High

A third question that is sometimes asked is “How are the grades distributed?” Your in-
structor replies that half the class had grades between 65 and 75. With this information
you conclude that your gradc is fairly good.

The preceding ill d the basic process of statistics and how stu-
dents make use of statistics on a regular basis: There is a set of data (set of exam
scores), the data is described with a few descriptive statistics (average grade and high
and low grades), and based on this information students are able to draw conclusions
about their relative success.

A large part of this chapter is devoted to learning how to present and describe sets
of data. There are four basic types of descriptive statistics: (1) measures of central ten-
dency, (2) of dispersion (spread), (3) of position, and (4) types of
distribution. The of central y are used to describe or locate the “mid-
dle” of the data values. The measures of dispersion measure the spread or variability
within the data values. When very large sets of data are involved, the measures of po-
sition become useful. For example, when college board exams are taken, thousands of
scores result. Your concem is the position of your score with respect to all the others.
Averages, ranges, and so on, are not enough. A measure of position will tell you that
your score is better than a certain percentage of the other scores. For example, your
score is better than 85% of all the scores. The fourth concept, the type of distribution,
describes the data by telling you whether the values are evenly distributed or clustered
(bunched) around a certain value. Another very important part of this chapter will ex-
plain how to interpret the findings so that we know what the data is telling us about the
sampled population.

In this chapter, we deal with single-variable data, which is data collected for one
numerical variable at a time. In Chapter 3 we will learn to work with two variables at
a time and learn about their relationship.




MAKING STATISTICS COME ALIVE

Case Study Measuring Physical Discomfort
Sitting in an uncomfortable seat for long periods of time is no fun. Slipping into a
N i seat on a jet airliner when you are larger than average can be outright painful.

‘ By Del Jones, USA Today, 5-27-94

: Case Studies are designed to

| demonstrate how statistics work in
| U rie BRGrraveLeR

‘ the everyday real world. Through-
‘ out the text, case studies can be

‘ found that incorporate statistical
|
|

concepts as these concepts are pre-

2. s .
& | sented. Margin exercises also ac-
‘ Traveling is a problem company these case studies and
traveling:
Grunpea s et [ENNY o provide an excellent way to try out
R S v i
e your new knowledge in a real-
Hotel beds that are M
o s o o IR 5% world setting.
mesmmEyer | o
pound frams. o & Font Escon wbnﬂ- ot
| Refer to "Traveli ol shower
lsa;robler:!e " hwu:-h-nn'::— m%
a. Who was sur- _m;_-‘—i
veyed? By Nick Gaiianekie, USA TODAY
b. How many were
surveyed? The world is small for big and tall business travelers. Ask Rosey Grier, a 6-foot-5,
¢. Explain the 300-pound former NFL defensive lineman, who never met a running back he
meaning of couldn't tackle. But he can't win against airline seats built for 5-foot-9, 170-
c':‘"”.eggw'."a pounders.
d saw:ynage %0 ¥ Grier's not alone. 13 million other men are at least 6-foot-2 or 225 pounds.
li%=3 many percent- Airline seats have never been roomy. “They were originally designed to fita |

ages reported? very well-known athlete: (jockey) Willie Shoemaker,” jokes Ed Perkins, editor of
Consumer Reports Travel Letter, which measures the distance between seats ev-

FIGURE 2-26  sip1  Rank the n data, lowest to highest
Finding P, ' 5
Procedure Step2 Caloulate {725 l
* . -
S T Graphical displays can be found
Sepd  dB)=AS AR = B e e Vg e in the form of charts, graphs, and
Sipd  Byishaltway betweenthe valoe Py the valoe of the data i the tables. Graphics are very impor-
of the data in the Ath position and ~ Bth position.
e Ve S tant in statistics. They are the pic-

tures that either demonstrate the

theory or condense vast amounts of
data into an easy-to-understand for-

FIGURE 2-23 Ranked data, increasing order

—— [mx [ [ o [ 2n | mat.

L 2 [ Qs H

Quartiles

The procedure for determining the value of the quartiles is the same as that for per-
centiles and is shown in the following description of percentiles.




UNDERSTANDING STATISTICS

All the important definitions and
key terms are highlighted. The term
also appears in the margin to assist
in locating referenced information
quickly.

Completely worked-out examples
present the step-by-step solution
process.

Some exercises are located in the
book’s margin; these margin exer-
cises have been placed there for an
initial practice on the adjacent con-
cept. Solving these exercises before
reading further is an excellent way
to begin homework assignments.

SEcTION 2.2 Frequency Distributions and Histograms 43

The frequency fis the number of times the value x occurs in the sample. Table 2-3 is
an ungrouped fr distributi “ d” because each value of x in the

group
distribution stands alone. When a large set of data has many different x-values instead
of a few repeated values, as in the previous example, we can group the values into a set
of classes and construct a grouped frequency distribution. The stem-and-leaf display
in Figure 2-5 (p. 34) shows, in picture form, a grouped frequency distribution. Each
stem represents a class. The number of leaves on each stem is the same as the fre-
quency for that same class. The data represented in Figure 2-5 are listed as a frequency
distribution in Table 2-4.

v

A

ltLtusTRATION 2-14

Find the standard scores for (a) 92 and (b) 72 with respect to a sample of exam grades
that have a mean score of 75.9 and a standard deviation of 11.1.

SoLuTioN

ax=92,%=759s= ILl.Thus,z=X;x :92;1715'9 =:—‘l:l.45.

b.x=72,%=759;5 = 11.. Thus, s = *—%_
% x K 1.1 us, z " Tl 1

This means that the score 92 is i ly d half

above the mean, while the score 72 is ly one-third of a

below the mean.

vl

EXERCISE 6.6

Find the area be-
tween z= —1.83
and z=1.23,
A-183<2z<1.23).

CHAPTER 6 NORMAL PROBABILITY DISTRIBUTIONS

lttusTRATION 6-6

The area between z = —1.5and z = 2.1,
P(—15 <z <2.1), is found by adding
the two areas together. Both probabilities
are read directly from Table 3.

Therefore, we obtain

P(-15<z<21)=P(—15<2z<0)+ PO < z<2.1) = 04332 + 0.4821 = 0.9153




SEcTiON 9.1 Inferences About Mean p (o unknown) 9
929 State the null hyp is, Ho, and the H,, that would be used to test each of the following
claims.
a. The mean weight of honey bees is at least 11 g.
b. The mean age of patients at Memorial Hospital is no more than 54 years.
c. The mean amount of salt in granola snack bars is different from 75 mg.
930 Determine the p-value for the following hypothesis tests involving the Student’s r-distribution with 10 degrees of
freedom.
a Ho:p =155 Hyp<155 * 201 b. Hpp =155, H;p>155 * =201
c. Hpp=155, Hap#155, 1* =201 d. Hp p =155, H;p# 155 *=-201
931 Determine the test criteria that would be used to test the null hypotheses below.
a. Hpp=10 (a=005n=15) b. Hy: p =372 (a=001,n=25)
Hyp# 10 Hyip>312
c. Hop=-205 (@=005n=18) d Hopp=320 (a=001,n=42)
Hyip<—205 Hy > 320
932 Compare the p-value and classical to hyp: is testing by the p-value and decision of the
p-value approach to the critical values and decision of the classical approach for each of the following situations.
Use = 0.05.
a Hop=128, Hyp#128, n=15 r*=160
b. Hyp=18, Hyp>18, n=25 r*=216
c. Hyp=38, Hyp<38 n=45 ~=-173
d. Compare the results of the two techniques for each case.
9.33 A student group maintains that the average student must travel for at least 25 minutes in order to reach college each
day. The college admissions office obtained a random sample of 22 one-way travel times from students. The sam-
X ple had a mean of 19.4 min and a standard deviation of 9.6 min. Does the admissions office have sufficient evidence
to reject the students’ claim? Use a = 0.01.
a. Solve using the p-value approach.
b. Solve using the classical approach.
9.34 Homes in a nearby college town have a mean value of $88,950. It is assumed that homes in the vicinity of the col-

lege have a higher value. To test this theory, a random sample of 12 homes is chosen from the college area. Their
mean valuation is $92,460 and the standard deviation is $5,200. Complete a hypothesis test using a = 0.05. As-
sume prices are normally distributed.

a. Solve using the p-value approach.

b. Solve using the classical approach.

CHAPTER EXERCISES
L e
9.83  One of the objectives of a large medical study was to estimate the mean physician fee for cataract removal. For 25

randomly selected cases the mean fee was found to be $1550 with a standard deviation of $125. Set a 99% confi-

tires for its fleet of service trucks. The decision will be
based on expected mileage. For a sample of 100 tires tested, the mean mileage was 36,000 and the standard devia-
tion was 2000 miles. Estimate the mean mileage that the utility should expect from these tires using a 96% confi-

According to an article in Changing Times (March 1991), financial assets in the United States fell by $6700 per
household between the end of 1989 and the end of 1990. Suppose that in order to check this statement, a survey of
500 households is conducted and that the mean decrease in financial assets was $6300 with a standard deviation
equal to $3250. Calculate the value of the test statistic and the p-value for the research hypothesis p < $6700.

w-r
¥ dence interval on u, the mean fee for all physicians. Assume fees are normally distributed.
9.84 A natural-gas utility is a contract for
dence interval.
9.85
9.86

It has been suggested that abnormal male children tend to occur more in children born to older-than-average par-

=¥ ents. Case histories of 20 abnormal males were obtained, and the ages of the 20 mothers were

31 21 29 28 34 45 21
43 21 39 38 32 28 37

4
28

27 31
16 39

Chapter Exercises

IN RETROSPECT

‘We have been studying inf both confid:
intervals and hypothesis tests, for the two basic pop-
ulation parameters (mean p and proportion p) of a
single population. Most inferences about a single
population are concerned with one of these two pa-
rameters. Figure 9-7 on page 410 presents a visual
organization of the techniques studied through

Chapters 8 and 9 along with the key questions that
you must ask yourself as you are deciding which test
statistic and which formula to use.

In this chapter we also used the maximum error
of estimate, formula (9-7), to determine the size of
sample required to make estimates about the popula-
tion proportion with the desired accuracy. Case

Study 9-2 presents a graph showing the “margin of
error” (maximum error of estimate) for sample sizes
up to 1500. These are for 95% confidence interval es-
timates as you found out in Exercise 9.50. By com-
bining a point estimate with its corresponding maxi-
mum error of estimate (sampling error), we can
construct an interval estimate based on the informa-
tion reported. Most polls and surveys use the 95%
confidence level, even though they do not report the
95%.

In the next chapter we will discuss inferences
about two populations whose respective means and
proportions are to be compared.

End-of-section exercises give the
opportunity to practice concepts that
are presented in the section. The
best way to learn statistics is to prac-
tice, and once a concept is thought
to be understood, practice it some
more for good measure. This text
contains hundreds of exercises with
many applications. The icons next to
some of the exercises indicate the
type of application—business,
sports, criminal justice, and so on.

Figure skaters practice their
skating for many hours in order
to make the Olympics. Home-
work time is the statistics stu-
dents’ practice time. Effort and

_ persistence are the hallmark of

every gold medalist and all suc-
cessful statistics students.

Chapter Exercises are based on all
the techniques studied in the chap-
ter. They offer the opportunity to in-
tegrate conceptual and computa-
tional skills as well as to identify
the appropriate procedure needed to
produce desired results.

An In Retrospect section summa-
rizes the concepts learned in the
chapter, pointing out the relation-
ships and the interrelationships to
material covered previously.



DOING STATISTICS ON

MINITAB is a statistics computer
software package that is easy to
use and lets the reader focus on
learning concepts while it handles
the calculations and graphing of
data. In the real world, most statis-
tical calculations are now done by
computers.

MINITAB commands are intro-
duced in the text, and using them
as much as possible is encouraged.
Several exercises list the Minitab
needed to complete that exercise;
however Minitab is not the only
tool you can use. The exercise
may be completed by using equiv-
alent commands with another soft-
ware or without the aid of a com-
puter.

Some exercises are also designed
to encourage taking advantage of
the “friendly” power of the com-
puter. The “Helpful Hint” on page
74 tells you how to incorporate
Cut and Paste techniques to make
the work even easier.

THE COMPUTER

MINITAB (Release 11) commands to construct a Pareto diagram
with the categories listed in C1 and their corresponding
counts or frequencies listed in C2.

Session commands Menu commands

Enter: Choose: Stat > SPC > Pareto Chart
%PARETO C1; Select: Chart defect table
COUNts C2; Enter: Label in Cl1

TITLe ‘your title'.

Frequency in C2
Your Title

212 The USA Snapshot® “How to say I love you™ reports the results of a David Michaelson & Associates survey for
| S Ethel M Chocolates, on the best way to show affection.

U7 ot Best way to show affection  Give gift Hold hands
MN/TAS,ss  Percent who said 10% 10%
KPARETD - T -

Draw a Pareto diagram picturing this information.

Hugging/kissing Smiling  Other
51 20% 9%

213 The January 10, 1991, USA Snapshot® “What's in U.S. landfills” reports the percentages of each type of waste in
our landfills: food—4%, glass—2%, metal—14%, paper—38%, plastic—18%, yard waste—11%, other—13%.
ey a. Construct a Pareto diagram displaying this information.
b. Because of the size of the “other” category, the Pareto diagram may not be the best graph to use. Explain
why, and describe what additional information is needed to make the Pareto diagram more appropriate.

214  The final-inspection defect report for assembly-line A12 is reported on a Pareto diagram.

406 CHAPTER 9 INFERENCES INVOLVING ONE POPULATION

9.63  Karl Pearson once tossed a coin 24,000 times and recorded 12,012 heads.
Calculate the point estimate for p = P(head) based on Pearson’s results.
Determine the standard error of proportion.
Determine the 95% confidence interval estimate for p = P(head).
It must have taken Mr. Pearson many hours to toss a coin 24,000 times. You can simulate 24,000 coin tosses
using the MINITAB commands listed below.
(Note: A Bemoulli experiment is like a “single” trial binomial experiment. That is, one toss of a coin is one
Beroulli experiment with p = 0.5; and 24,000 tosses of a coin either is a binomia] —————————————
experiment with n = 24,000 or is 24,000 Bernoulli experiments. Code: 0 = tail, | = RANDOM 24000 C1;
head. The sum of the I's will be the number of heads in the 24,000 tosses.) BERNoulli 0.5.
e. How do your simulated results compare to Pearson's? SUM C1 K1
f. Use these six commands and generate another set of 24,000 coin tosses. LET K2 = K1/24000
Compare these results to those above. Explain what you can conclude from PRINt K2
these results.
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DoING STATISTICS ON YOUR OWN

al

WORKING WITH YOUR OWN DATA

The central limit theorem is very important to the development of the rest of this
course. Its proof, which requires the use of calculus, is beyond the intended level of
thucoune However, ‘heuud:ofmeCLTunbedemmmmdbuhMmIlymd

by The following series of g will help to verify the central
hmnlheaunbolhw-ys.
THE POPULATION
Consider the thy ical population that ins the three numbers 0, 3, and 6 in equal
proportions.
1 mCmm\nhwmdmhmfmhmoflm
gle number, with rep

b. Ih'awlhmmofﬂmpmhhmydlmb\mm

c. Calculate the mean u and the standard deviation o for this

A Working with Your Own Data
section is included at the end of
each part, encouraging further ex-
ploration. These sections provide a
personalized learning experience be-
ginning with the collection of data
and continuing through the applica-
tion techniques that have been stud-
ied. Experience shows that more
concepts are retained by applying
methods just learned in regular
homework assignments to data that
are familiar and understandable.

STUDYING AND PREPARING FOR EXAMS

VOCABULARY LIST

The bracketed numbers

binomial coefficient (p. 229)

constant function (p. 214)
continuous random variable
(p. 211)

experiment [1, 4] (p. 227)

binomial random variable (p.

Be able to define each term. Pay special attention to the key terms, which are printed in red. In addition, describe in your
own words, and give an example of, each term. Your examples should not be the ones given in class or in the textbook.

indicate the chapter in which the term first appeared, but you should define the terms again

to show increased understanding of their meaning. Page numbers indicate the first appearance of the term in Chapter 5.

failure (p. 227)

independent trials (p. 227) sample statistic [1] (p. 219)

20 mutually exclusive events [4] success (p. 227)
(p.213) trial (p. 227)
2 variance of probability distribution
(p. 220)

probability function (p. 214)
probability histogram (p. 216)

The first step in preparing for an
exam should always be: Complete
all the reading and exercises
assigned.

A Vocabulary list near the end of
every chapter is an aid in deciding
how much of the material is truly
understood. Consider this informal
self-test: try defining all of the vo-
cabulary list to a friend. This will
determine if more practice is
needed.



CHAPTER PRACTICE TEST

The Chapter Practice Test pro-
vides a formal self-evaluation of the
mastery of the material before being
tested in class. Correct responses are
in the back of the text. The most ef-
fective way to use a practice test is
to: (1) complete the material as-
signed for the pending test; (2) use
the vocabulary list as an informal
self-test; (3) then on the day before
the exam, take the practice test, un-
der test conditions; (4) correct it
using the answers in the back; and
(5) restudy the concepts related to
the items missed. Do not use the
practice tests as homework; use
them to test yourself and they will
help eliminate those “silly errors.”
WARNING: Use of the Practice
Test too early in the study process
defeats its role in the learning pro-
cess.

4.1
42
43
44
45
46

Find:

pnopoBgrTop

If two events are mutually

. P(A)
P(A and B)
P(A and C)

. P(A|C)

. Are events A and B mutually exclusive? Explain.

. Are events B and C mutually exclusive? Explain.

. Are events A and C mutually exclusive? Explain.

. Are events A and B independent? Explain.

. Are events B and C independent? Explain.

(1-5) Answer “True" if the statement is always true. If the statement is not always true, replace the words shown in bold
with the words that make the statement always true.

The probability of an event is a whole number.
‘The sample points of a sample space are equally likely events.
The probabilities of complementary events always are equal.

ive, they are also i

If the sets of sample points belonging to two different events do not intersect, the events are independent.

A computer is programmed to generate the eight single-digit integers 1, 2, 3,4, 5,6, 7, and 8 with equal frequency.
Consider the experiment—"the next integer generated.” Define:

Event A = “Odd number™ = {1, 3,5,7)

Event B = “Number more than 4" = (5, 6,7, 8]
EventC ="lor2" = (1,2}

b. P(B) ¢ P(C) d. PC)

f. AorB) g PBandC)  h. P(BorC)
j. P(AorC) k. P(A|B) 1. PB|C)

Are events A and C independent? Explain.

A RECOMMENDED STuDY PROCEDURE

Based on the assumption that efficient and ef-
fective use of study time is a high priority, the fol-
lowing suggestions are made: Ask your instructor
for a schedule indicating what material (pages in
text) will be covered in each class and then spend
10 minutes before class reading that day’s mate-
rial. Do not take notes or highlight anything. This
is a “warm-up” process, just “skim” read as a pre-
view of the class to come. When you get to class
you will be off to a “rolling start” since you have
already seen the key words and concepts. When
these concepts are discussed in class you will be
hearing about them for the second time, and will
therefore “hear” more in class. This will in turn re-
duce the study time required to sucessfully learn
the material. (The before-class reading is just a
skim read; it is not necessary to study the material
at that time.)

As soon as possible after class, read the material
again, thoroughly this time, making notes, highlight-

ing the important points, and completing the assigned
exercises. Do the margin exercises as you read.

Form a study group with two or three classmates.
Friends are not always the best study partners; find
study partners that have the same goals for this class
and have the same determination to reach those goals
as you. Establish a regular once-a-week meeting time
and study together. Perhaps add an extra study session
the week before a major exam. (True story: At mid-
semester a few semesters ago, three students all had
grades of D in one of my statistics classes. None of
them found this acceptable; they did not know each
other and were all determined to do something about
their grade. At my suggestion, they formed a study
group and met twice a week for the rest of the
semester. They also met with me a few times for ex-
tra help. Their final grades were B, B, and C+. The
study group approach worked well for them and it can
work for you.) In fact, the further you go in education,
the more important study partners become.



GETTING ADDITIONAL ASSISTANCE

One of the best forms of assistance is to see your instructor outside of class, preferably during office hours that
are set up for that purpose.

STATISTICAL TUTOR
PATRICIA KUBY

The Statistical Tutor is a student
. [ A manual that:

JUST THE tSSENTIhLS a. Contains the complete solu-
tions to all margin exercises
and the odd-numbered exer-
cises (the same exercises

F " whose answers are in the back

- 'y "m
- . ‘ of the book).
N b. Contains many overviews,

- - helpful hints and suggestions
to serve as a guide through the

- e learning process.

P e

aF c. Contains several review

\ .\ lessons to help refresh materi-
als studied previously in other
courses.
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