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A
LARGE number of books have been written about

reliability, quality, and safety engineering sep-
arately, so why is there a need for a small book that
covers all three? The author gives an interesting re-
sponse to this obvious question in the Preface, point-
ing out that whereas there is one journal that covers
all three areas (presumably a reference to the Inter-
national Journal of Reliability, Quality, and Safety
Engineering), there is no book that covers all three
areas. The author stated, in reference to specialists
in each of these areas “. . . to gain knowledge of each
other’s specialties, these specialists must study vari-
ous books, reports, or articles on each of the topics
in question. This approach is time-consuming and
rather difficult because of the specialized nature of
the material involved”.

The author must strongly believe in such “com-
bination books” because he has written other books
on similar combinations of topics. Certainly there is
something to be said for small books that are useful
reference books because it can be easy to find mate-
rial for which a person is searching. Hicks and Turner
(1999) and its predecessors have played this role in
design of experiments for decades.

We need to take a hard look at this book, however,
to determine whether or not it can play a similar
role. The three topics do not receive equal coverage
as there are six chapters on reliability, three chapters
on quality, and four chapters on safety, in addition
to an introductory chapter and a chapter entitled
Reliability, Quality, and Safety Mathematics. Thus,
the book has 15 chapters.

Chapter 2 is disappointing because, in particu-
lar, there is no distinction between sample statistics

and population parameters. Indeed, the symbols are
used interchangeably as in Example 8.29 where we
see “. . . µ = m = 8.25 . . .”, with σ defined as “the
standard deviation” and then computed from a set
of data. The symbol m was used on the preceding
page to represent “mean value” with the expression
for it being a sample average, with µ defined the same
way as “m” in the section that precedes the exam-
ple. The confusion continues as m is later used in the
chapter to represent expected value. The probability
density function of the normal distribution is given
incorrectly.

The chapter titles are not given at the textbook
website, so they will be given here. Chapter 3 is In-
troduction to Reliability but the term is not defined.
The use of the term “general distribution” is some-
what baffling and the term is not defined. The cover-
age of material is fairly standard with the reliability
function given for standard reliability distributions
such as the exponential and Weibull and the accom-
panying hazard rates. Failure-rate estimation is dis-
cussed in a two-page section.

Chapter 4, Static Reliability Evaluation Models,
ignores the time factor. This is a 12-page chapter.
Time is considered in the following chapter, how-
ever, which is entitled Dynamic Reliability Evalu-
ation Models. Chapters 6–8 are entitled Reliability
Evaluation Methods, Reliability Testing, and Relia-
bility Management and Costing. These five chapters
cover 69 pages.

Chapter 9 is Introduction to Quality with coverage
of quality goals, quality assurance, design for quality,
TQM and Deming’s 14 points.

Shewhart charts are covered in Chapter 10, but
they are not presented very well and more modern
types of charts are not even mentioned. In particular,
we again see the interchangeable use of population
parameter notation and sample statistics. In general,
the notation is nonstandard and potentially confus-
ing, as well as incorrect in some instances, such as
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when the average percent nonconforming over a set
of samples is defined as the mean of the binomial dis-
tribution. Other topics are presented in this chapter,
but the coverage is extremely brief. For example, de-
sign of experiments is “covered” in about half a page.
The classical, Shainin, and Taguchi approaches are
mentioned and practitioners are advised to “. . . then
formulate their own methodology”. I assume the au-
thor really means that practitioners should formulate
their own opinions, not develop new methodology.

Chapter 11 is Quality Management and Costing,
a 13-page chapter. Chapter 12 is Introduction to
Safety, an 8-page chapter, and Chapter 13 is Safety
Analysis Methods. Curiously, control charts are in-
troduced in Section 13.4 as if they had not already
been introduced at the start of Chapter 10. Similarly,
the c-chart is “reintroduced”. The last two chapters
are Chapter 14, Safety Management and Costing (10
pages) and Chapter 15, Robot, Software, and Medi-
cal Device Safety (13 pages).

A long list of useful sources of information, in-
cluding books and journals, is given at the end of
Chapter 1. There is a moderate number of references
after each chapter, with the 46 references at the end
of the last chapter being by far the highest. Examples
are given in most of the chapters but the examples
are simplistic. Problems are given at the end of the
chapters but no answers are provided. This limits its
value as a textbook and the coverage is too brief for
that purpose anyway

The cost of the book is quite high for a book of
this size. With this in mind, practitioners will have to
decide whether the ease of finding something like the
hazard rate for the exponential distribution (which
can also be found in sources such as Evans, Hast-
ings and Peacock (1993)) causes the book to have
sufficient utility for their purposes. Certainly better
expositions of the subject matter can be found else-
where
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A
S STATED in their Preface, the authors present

an algorithm designed to solve chronic prob-
lems on existing high- to medium-volume manufac-
turing and assembly processes. Their approach is
based on extensive consulting experience, much of
it through the Institute for Improvement in Quality
and Productivity at the University of Waterloo (see
http://www.iiqp.uwaterloo.ca/).

The overall framework of the algorithm, to be im-
plemented by small teams, is Question-Plan-Data-
Analysis-Conclusions (QPDAC), similar in concept
to the Plan-Do-Check-Act (PDCA) cycle or the
Define-Measure-Analyze-Improve-Control (DMAIC)
approach used in Six-Sigma programs. The authors’
more focused algorithm, however, has some unique
features as discussed below. The target audience
includes those involved in process improvement in
manufacturing, those in Six-Sigma programs, train-
ers for process improvement methods, and teachers
and students of courses in engineering statistics.

The Table of Contents, List of Figures and Tables,
Acknowledgments, Preface, Chapter 1 and the Index
are available at http://qualitypress.asq.org/. There
is a CD-ROM enclosed with the book that contains
three detailed case studies, chapter exercises with so-
lutions, all data from the exercises and the exam-
ples, supplementary material for each chapter and a
150 page tutorial on MINITAB, the software package
used with the book.

The authors present a structured algorithm for the
reduction of variation in processes. Potential solu-
tions are classified into one of the following seven
variation reduction approaches: fixing the obvious
based on knowledge of a dominant cause of varia-
tion, desensitizing the process to variation based on
a dominant cause, feed forward control based on a
dominant cause, feedback control, making the pro-
cess robust, 100% inspection, and moving the process
center closer to target. The algorithm is a refinement
of the approach summarized by Steiner and Mackay
(1997–1998).

A number of manufacturing examples are used
throughout the book in the descriptions of the stages
of the algorithm. These are described in Chapter 1.
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There is a focus on checking the measurement sys-
tem, finding one or two dominant causes of the varia-
tion, if possible, and implementation of cost-effective
solutions. The authors strongly recommend the use
of observational data to isolate the dominant causes
of variation since observational sampling plans, for
which input variables are not manipulated, do not
disrupt the process and are usually cheaper than
experimental plans. The weaknesses in using obser-
vational data, such as the difficulty in establishing
causation, are downplayed. Experimental studies are
recommended once the possible dominant causes are
narrowed down and to make the process robust to
dominant causes of variation.

The heavy reliance on the analysis of observational
data is a unique feature of this book. Other authors,
such as Montgomery et al. (2003), mention the use of
observational data, but emphasize the use and advan-
tages of experimental data. Others are skeptical of
the benefits of using observational data. Box (1966),
for example, stated, “To find out what happens to a
system when you interfere with it you have to inter-
fere with it (not just passively observe it).”

The problem solving approach is based on data
collected from the process, but most of the methods
in the book are graphical in nature. Use of hypothesis
testing is discouraged and random sampling plays a
small role in the algorithm. Families of variation, e.g.,
part-to-part, shift-to-shift, day-to-day, etc., are used
in a process of elimination to identify the dominant
causes of variation. The authors present a structured
approach to the detective work required to under-
stand and reduce the variation in a process.

The authors state that the printed text can stand
alone, but I believe this is the case only for those with
some previous background in statistics and process
improvement. The sample standard deviation and a
process capability index, for example, are used, but
they are never defined or explained in the printed
text. Most of the decisions are based on graphical
analysis such as the use of run charts, scatterplots,
boxplots, multi-vari charts, and defect concentration
diagrams. The MINITAB statistical output on de-
scriptive statistics, ANOVA, and regression analy-
sis that is presented in the text, however, is not ex-
plained. Those without prior knowledge of statisti-
cal methods are likely to be confused by the output
statistics.

Overall I found the arguments for the use of the al-
gorithm to be thought-provoking and compelling. As
stated in the supplementary material, the approach
is related most closely to the methods of Dorian
Shainin (see Shainin (1993)), although the robust de-
sign and parameter design concepts were promoted
by Genichi Taguchi and others.

The book could be used as a textbook in engi-
neering statistics, although it would be a radical de-
parture from what is typically taught. I plan to in-
corporate some of the authors’ ideas and methods
in my classes on statistical quality control and engi-
neering statistics. Methods such as using component
swaps with the best and the worst assemblies are
not typically covered in textbooks for such classes.
Much of the material that is covered in the stan-
dard textbooks, e.g., probability concepts, hypothe-
sis testing, methods based on random sampling, and
control charting, play a very small role in the authors’
proposed approach, with limited usefulness seen for
ANOVA or regression analysis.

I like the structure of the algorithm. One major
weakness of many textbooks on engineering statistics
and statistical quality control is the lack of an overall
structure for the effective use of the various methods
covered.

I recommend this book. It is well worth the very
reasonable price.
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