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 CHAPTER 1: INTRODUCTION AND OVERVIEW 
 
1. Background 
 

This textbook is an outgrowth of a series of textbooks and notes written by Harry V. 
Roberts for courses in the MBA and the executive programs at the Graduate School of Business of 
the University of Chicago.  The last course that Roberts, now retired, taught at Chicago evolved 
from an Executive MBA statistics course called "Statistics for Managers", a course that stressed 
practical data analysis, with informal, mostly non-mathematical, treatment of statistical ideas.  Over 
the years Roberts kept introducing quality management ideas to motivate data analysis.  For 
example, control charts were introduced at the very start, as a natural way of getting into statistics. 
Since statistics and quality management turned out to be remarkably synergistic, it was not 
necessary to drop any of the statistics.  Hence "Statistics for Managers" gradually evolved into 
"Statistics and Quality Management".1 
 

The present textbook, Statistical Techniques for Managers (STM), rather than adopting 
a total orientation toward the ideas of quality management, is designed for a course that is closer to 
the conventional required course in statistics for a typical MBA program.  It does not, however, 
abandon the quality and continuous improvement approach to business problems, and, as the reader 
will see, there are frequent references to those important concepts.  Although we try to maintain the 
quality management spirit that is present in Roberts� other texts, we also intend, as these notes 
evolve, to discuss matters of data analysis that are not so readily associated with statistical process 
control as it is taught, say, in a course in operations management, but which are deemed important 
topics for an introductory statistics course by faculty in other areas in a school of business such as 
accounting, marketing, and organizational behavior. Examples planned for the future are the 
chi-square procedure for dealing with frequency counts in contingency tables, and the discussion of 
nonresponse in sample surveys.   
 
2. Quality Management 
 

A good short definition of quality management is doing the right things right the first 
time.  But that definition doesn't tell you what the right things are or how you should go about doing 
them right.  Consider then this more explicit and only slightly longer definition: 
 

Continually serve customers better and more economically, using scientific method 
and teamwork, and focusing on removal of all forms of waste. 
 

                                                
     1Roberts’ earlier book, Data Analysis for Managers with Minitab (DAFM), Second Edition, Boyd & Frasier, 1991, 
was used in "Statistics for Managers" at the University of Chicago and in “Data Analysis for Managers” at Florida Atlantic 
University.  The course materials that Roberts last used at Chicago resemble DAFM in some ways but they place much 
greater emphasis on the non-statistical side of quality management.   

The term "process" is key to quality management: a process is a well-defined series of 
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steps by which inputs are converted to outputs, either goods or services.  Continual 
improvement of work processes (by small or large increments) is guided by the two simple goals 
implicit in the phrase "serve customers better and more economically". 
 

• "Serving customers better" means adding more value, increasing customer satisfaction.  
(This serves as an implicit definition of the word "quality" itself: anything that serves 
customers better, as customers see it, is an improvement of quality.) 

 
• "Serving customers more economically" means reducing cost to provide any given customer 

service. 
 

"Scientific method and teamwork" are the two main strategies for serving customers better 
and more economically.  Scientific method entails the application of ideas of systematic learning -- 
mainly the domain of statistics.  Teamwork entails processes by which people can cooperate in 
doing their work -- processes that owe much to research in the behavioral sciences. 
 

"Focusing on removal of all forms of waste" provides the focus for improvement efforts.  
The meaning of waste is clear intuitively, but there is more to waste than is apparent at first glance. 
 Some waste is obvious, but even in well-managed organizations, waste -- even substantial waste -- 
can be pervasive without making its presence obvious. 
 

The working assumption of quality management is that further improvements -- increased 
customer satisfaction, lower costs -- are always possible, no matter how long and hard you have 
been working to improve, and that never-ending improvement is necessary for long-term survival 
of most organizations. 
 

Opportunities for improvement are recognized primarily by continuing questioning of the 
effectiveness of the processes by which organizational work is done.  This questioning leads to: 

  
• Orientation of all efforts towards delighting customers and removing waste in organizational 

processes. 
 
• Stress on team effort at all levels inside and outside the organization, including cooperative 

efforts with suppliers and customers. 
 

• Use of data and scientific reasoning to guide improvement efforts, and to hold the gains from 
past improvements. 

 
The foundation of quality management is philosophical: the scientific method in general and 

statistics in particular.  Quality management includes systems, methods, and tools.  The systems 
permit change; the philosophy stays the same.  Quality management is anchored in values that stress 
the dignity of the individual and the power of community action.  
 

Quality management is a total system approach and an integral part of high-level strategy.  
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It works horizontally across functions and departments, involves all employees, top to bottom, and 
extends backwards and forwards to include the supply chain and the customer chain.  It stresses 
learning and adaptation to continual change as keys to organizational survival. 
 

The ideas of quality management pose a profound challenge to us all: they say that, no 
matter what we have done up to the present moment, we must be prepared to find that we can do 
substantially better.  This is gratifying in the sense that improvement is always gratifying, but it is a 
bit discouraging because it also suggests that our past accomplishments will always seem inadequate 
in the light of present knowledge.  We can never rest on our laurels. 
 
3. Quality Management and Traditional Management      
 

Quality management leads to many management practices that are very different from 
traditional practices.  The new practices are often so appealing that many people will insist that they 
have been following them all along.  They will say that quality management is just common sense.  
In a broad interpretation of "common sense", this may be true, but, if so, common sense has often 
been missing in traditional management practice.   
 

For example, traditional management thinking has emphasized optimization within currently 
fixed constraints, and has often taken "currently fixed" to mean "immutable".  Traditional 
management thinking says that improved quality necessarily increases costs, because, given 
traditional work processes, we can improve quality only by more intensive inspection to weed out 
defective output, and added inspection obviously adds to cost. 
 

Quality management stresses the importance of going beyond optimization within the 
currently fixed constraints to aim at ever-moving improvement targets by relaxing or eliminating the 
current constraints.  We continually try to improve current processes so that less defective output 
will be created in the first place; less rework or scrapping of defective output will be needed; and less 
inspection will be necessary.  Less defective output will reach the inspectors who remain, and costs 
will go down.  Hence we can obtain higher quality for lower cost.   
 

We are thus not confined to deciding whether improvements in quality attributable to 
increased inspection are worth the costs of the increased inspection.  This is narrow "tradeoff 
thinking": how much quality improvement can be gained in exchange for an additional expenditure 
on inspection?   By looking beyond this immediate tradeoff, we can explore the possibility of a broad 
tradeoff: investment in the improvement of processes, which can lead both to lower cost and 
higher quality.  
 

In short, process improvement may be an excellent internal investment.  Whenever possible, 
quality management tries to sidestep painful narrow tradeoffs by investment in improved processes, 
and there are likely to be many opportunities to do so.  These opportunities exist because of the 
prevalence of widespread waste in many organizations. 
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Here are additional examples of divergences between quality management and traditional 
management: 

 
• Under many circumstances, choosing suppliers by competitive bidding based on lowest 

price has been discredited.  There are potential advantages in cooperative rather than 
adversarial relations with suppliers, and these may more than offset the market discipline 
imposed by competitive bidding. 

 
• Unlike the older programs of "quality control", quality assurance and improvement are not 

tasks for professional specialists alone; they concern everyone in an organization. Upper 
management usually initiates quality management, but everyone must be involved, not only 
in special team improvement projects but in applying quality ideas to everyday work.  

 
• Older "quality control" concepts, such as "acceptable quality level" (AQL) and "average 

outgoing quality limit" (AOQL), can have a crippling effect on quality improvement. This 
can happen because AQL and AOQL are minimum standards. Minimum 
standards -- however high they initially may seem -- can discourage further improvement 
once they are met.  Quality improvement, by contrast, is to be never-ending. 

 
• Cutting employment -- downsizing -- to cut costs is a traditional response to economic 

adversity.  Downsizing is inherently crude and demoralizing; it removes organizational bone 
and muscle along with organizational fat.  Under quality management, the first approach is 
to reduce errors and wastes, and this reduction leads to reduced costs, and there need be no 
downsizing so long as employees can be switched to other tasks.  Normal attrition can then 
work to achieve the needed economies.   

 
• Quality management also continually calls attention to the possibility of increasing revenues 

by increasing customer satisfaction, which can be done not only by improving present 
products and services but by searching for new products and new markets.  Moreover, 
employees whose current jobs in production or middle management become unnecessary 
can often be transferred to sales and marketing, with the aim of expanding demand for 
company products. 

 
• Creativity in working around problems, expediting shipments,  and setting up inventories for 

emergencies can impede the continuing long-term improvement that comes from removing 
the flaws in business processes that create crises.  For example, in quality management, the 
slogan, "If it's not broken, don't fix it", changes to, "If it's not broken, it's a good time to 
think about developing better preventive maintenance practices". 

 
• In many circumstances, aiming at long production runs and large batch sizes is not a wise 

strategy.  It may be better to acquire the ability to change production setups quickly so that 
several product variations can be produced every day or week, thus more closely matching 
production and market demand.  Being able to respond rapidly to demand allows companies 
to avoid the traditional marketing emphasis on trying to persuade customers to buy things 
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they don't want. 
 

• Middle managers and staff specialists need to emphasize training, coaching, and facilitation 
rather than simply giving or passing on orders.  Exhortations to "do better" or to "try harder" 
seldom lead to substantial and sustained improvement; specific changes in work practices 
and processes must be made. 

 
If you are confused about the claims of proponents and critics of quality management, use 

the above examples as test cases: in each of these clashes between the quality management approach 
and the traditional principles of management, which principle seems more reasonable to you?  
 

Some people say that quality management is good but that it is not new.  It is true that most 
of the numerous component ideas of quality management have been around a long time.2  However, 
  successful synthesis of these components can lead to organizations that look very different from 
traditional organizations.  One suggestive name for such organizations is "learning organization". 
 

Finally, there is an ongoing displacement of traditional management principles by their 
conflicting counterparts from quality management, often without conscious awareness or 
attribution.  Quality management is becoming the new traditional management.  
 

4. Statistics and Quality 
 
 Statistics has been described as “a body of methods for making wise decisions in the face of 
uncertainty”.3 An important key to the improvement of a process is understanding the nature of that 
process and the characteristics of other processes that are related to the process of primary interest. 
 For example, suppose that our principal aim is to improve the sales of our company�s product, 
while at the same time reducing waste and enhancing customer satisfaction.  One aspect of the 
process that we face is the number of units sold each month (day, week, year -- whatever). The exact 
value of that number, before it happens and before it is measured, is subject to uncertainty.   It makes 
sense that reducing the uncertainty associated with future sales via some statistical estimation 
method could result in considerable savings in the cost of the company�s operations.  We call that 
activity of reducing uncertainty “forecasting”-- only one of the many activities that constitute the 
field of statistics.  Further statistical investigation might lead us outside of the immediate area of 
company data analysis-- we might, for example, hire a marketing research firm to select a sample 
of our customers and potential buyers to elicit their opinions on ways in which service could be 
improved. Although potentially very useful, the results of such a survey are subject to the 
uncertainty caused by sampling and imperfect measurement.  Other economic consultants would 

                                                
     2One exception is the concept of just-in-time production in the production of a variety of products or services; this 
concept was invented by Toyota well after World War II, in the process of implementing quality management.  It has 
revolutionized manufacturing world wide, and its ideas are beginning to find application to services. 

     3Roberts, H.V., and Wallis, W.A., Statistics: A New Approach, Glencoe: The Free Press, 1956.  
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perhaps use statistical techniques to study the relationships between fundamental factors such as 
Gross National Product and the performance of our firm with the aim of better understanding the 
mechanism behind our success or failure in the business arena.  Company engineers might perform 
controlled experiments to determine whether proposed new manufacturing methods will be 
effective or not.  A psychologist at the local university, funded by tax-deductible contributions from 
our firm, might investigate the different personality traits that seem to be statistically related to 
preferences for one type of warranty over another.  You can see that statistics, a legitimate field of 
scientific endeavor,  is much more than just keeping track of the yardage for Monday night football 
or providing the data that are found in almanacs.4 

 
Unfortunately, statistics as a college subject can be badly taught and, consequently, very 

dull.5  We hope to improve upon this all too traditional situation by means of the following:  
 

• We encourage students to work through the material in STM step by step.  You will see that 
the text in the following chapters is richly enlaced with output from the statistical package, 
SPSS.   You should have ready access to this software and you should replicate the analyses 
as you read.  That means that you should read the text with hands close to a computer 
keyboard.  Only when you really get the hang of data analysis, by virtue of a lot of practice, 
can you safely distance yourself from that keyboard. 

 

• Many of the examples, and those assigned for homework, are real data from real-life 
statistical situations, available on the data diskette that accompanies this book.  Other good 
sources of data, however, are “lightning data sets”—Roberts’ name for interesting and 
meaningful data sets that you can collect very quickly, often in a few minutes.  We present 
many lightning data sets in the following chapters and give some general guidance on how 
to go about gathering your own lightning data sets. 

 
• We avoid wherever possible the kinds of formulas that are often found in even the most 

introductory statistics textbooks.  If we do indulge in more mathematical explanations of 
statistical concepts we present most of that material as technical notes that may be skipped 
without serious damage to the learning process. 

 

                                                
     4 “A statistician is somebody who is pretty good with figures, but who doesn’t have the personality to be an 
accountant.” Anonymous. (With apologies to our CPA friends.) 

     5 “If this were my last day on earth I would rather spend it in my statistics class.  It would seem so much longer” 
Anonymous.  (That fellow Anonymous sure gets around.) 

• We believe that real learning comes from collecting and analyzing your own data, preferably 
data that you find understandable, interesting, and relevant to some problem in your own life, 
either working or personal. You will find that the software package, SPSS, makes such 
personal projects very easy to accomplish.  
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5. Installing SPSS and Getting Underway  
 

For the first few lectures at least you should bring the manual for SPSS to class along with this 
textbook.  We encourage you to install SPSS as soon as you can and start experimenting with it even 
before the first class session.  After successfully installing SPSS you should read the manual, even if 
you do not understand everything at the first reading.6   You should also work through as much of the 
tutorial as possible. This will help you navigate about in the program.  Don’t worry if things are a bit 
confusing at first.  We shall tell you about, and demonstrate with data, all that you need to know about 
SPSS for this course. 
 
 You will see that the SPSS program contains many sets of data that can be used in the tutorial 
and elsewhere to illustrate various statistical techniques.  For this course, however, we require certain 
additional data files.  These will be made available to you on an FTP site as soon as the course begins.  
 

When you initiate your first SPSS session the following screen will appear: 
 
 

                                                
6  Not all of the procedures discussed in the manual entitled SPSS 12.0 Brief Guide are available in the student version 
that you have received.  An example is the topic “Working with Syntax” in Chapter 10.  The statistical analytical tools that are 
available, however, are sufficient for this course. 
 
 

Placing the mouse arrow on one of the choices listed on the menu bar just below the title bar that says 
Untitled – SPSS Data Editor and left-clicking will open a menu.  For example, if your choice is the 
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sixth from the left, Analyze, the following topics menu appears: 
 
 
 

 
 
 
 
Note that under the topic Descriptive Statistics there are further choices in a second menu. 
 

Using SPSS may seem daunting at first, especially if you have never seen an interactive 
statistical package before, but all of the necessary details are described in the SPSS 12.0 Brief 
Guide, which you must read diligently at the beginning of this course, or by the help function in the 
program, and in the subsequent chapters of this set of notes.  After a few trials at working with 
SPSS you will see how extremely user-friendly it is.  In a short time you will hardly ever have to 
refer to the manual when analyzing real data. 
 

 


