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Preface

Six Sigma is a highly flexible methodology and tool set, but few
practitioners have successfully transferred the early successes Six
Sigma enjoyed in manufacturing to sales and marketing. The op-

portunities to use it exist, but the expertise on how to apply it is lacking.
This book provides step-by-step instructions on how to use data and mea-

sures to tackle common business challenges. An analysis of the territory
planning process provides tools and techniques to improve the effectiveness of
salesforces that suboptimize their efforts by calling on the wrong customers. It
shows sales leadership how to use readily available data to ensure that the
“right” customers are receiving the attention they need. It also quantifies the real
cost of spending time with customers that are not improving the bottom line.

A historical analysis of product promotions takes the guesswork out of
developing future sales campaigns. This is accomplished by taking the time
to define a specific goal and develop metrics that will allow side-by-side
evaluations of the effectiveness of past promotions. Once armed with this
knowledge, future promotions stand a greater chance of achieving their goals.

Other chapters cover projects on improving product launch sales,
improving the effectiveness of the sales rep/sales manager field-visit
process, sale representative hiring profiles and sale representative training.
Ultimately this book is intended to provide answers to those who question
the applicability of Six Sigma in Sales and Marketing.

Ultimately, this book answers those who are skeptical about the useful-
ness of Six Sigma in sales and marketing. It addresses these skeptics with
step by step instructions on how to apply Six Sigma to common sales and
marketing challenges.

If management is willing to apply the same rigor and measurement to sales
and marketing processes as are applied to other business processes, then sales
leadership can refine their focus and improve the returns on for their efforts.

xi
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Introduction

“You cannot open a book without learning something.”
Confucius

Since its introduction at Motorola in the late 1980’s, Six Sigma has
assumed multiple aliases—these include: Operations Excellence, Busi-
ness Process Improvement, and Process Excellence. Regardless of the
moniker used, the goal of Six Sigma companies has remained consistent:
to encourage continuous process improvement by utilizing a standard-
ized, documented, and repeatable problem solving methodology.

Six Sigma provides a common language and method to address busi-
ness opportunities and solve business problems. It provides a roadmap that
guides problem solvers where to start and what to do next. Although
common tools and language are utilized, Six Sigma is flexible enough to be
applied to different challenges throughout business, wherever they may
arise—manufacturing, finance, procurement, sales, marketing, or any other
functional area. The five common steps for applying Six Sigma are captured
in the acronym “DMAIC”. DMAIC stands for Define, Measure, Analyze,
Improve, and Control. These five simple steps have driven incredible results
at thousands of companies.

During the Define phase of a Six Sigma project, issues are accurately
and precisely defined, the scope of the work is determined, and the metrics
that will track the progress of improvement are identified. The Measure
phase sees the collection and preliminary analysis of the data that describes
the process. The Analyze phase focuses on identifying the underlying causes
of the problem or the key driver of an opportunity. During the Improve
phase, the effectiveness of improvement is tested. Finally, during the Con-
trol phase, the improved process is fully integrated back into the business
and safeguards are set into place to ensure that it does not regress back to the
state that required the initial improvement effort.

xiii
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Since the earliest adoptions of Six Sigma, there has been an unfortunate
but common perception that Six Sigma can only improve pure manufactur-
ing processes, and that a fact-based problem solving methodology does not
transfer well to transactional processes, specifically in sales and marketing.
This attitude is especially common among many sales and marketing profes-
sionals. Most of the non-believers question the ability and effectiveness of
applying a standardized problem solving method to the “art” of sales and
marketing. They believe that theirs is such a dynamic and sometimes nebu-
lous environment that a structured approach requiring processes, metrics, and
data would only hinder the creative magic that is required to be successful.
This is simply not the case. Six Sigma does not suppress creativity; rather it
provides a framework to channel it. Just as a painter’s creativity is revealed
in a finished work, he does not protest standard paints, brushes, or canvas. Six
Sigma provides practical guidance on how to begin the process of solving a
problem and provides questions to ask along the way. Creativity flourishes in
the content and throughput of a successful solution, not necessarily in the
tools uses to achieve the outcome. Six Sigma is the engine that drives results;
creativity is the fuel. Practitioners of Six Sigma, especially those that truly
understand and embrace the concept, are confident that it is indeed appropri-
ate and extremely useful in unlocking the enormous potential benefit in re-
fined sales and marketing processes.

Although Six Sigma has been very popular in manufacturing for over a
decade, sales and marketing leaders have only recently started to utilize it.
This delayed appreciation is the result of four main factors: the facility with
which Six Sigma can be applied to manufacturing processes, the back-
ground of most Six Sigma professionals, the relative strength in consumer
purchasing over the last several years, and existing sales culture.

In most manufacturing processes, almost every variable can be pre-
cisely controlled. Reducing defects and improving efficiency is already in-
grained into the psyche and culture. Manufacturing facilities provide fertile
soil for the application of problem-solving methods that focus on measuring
processes and tight control of input variables to achieve optimal outcomes.
Forerunners of Six Sigma, such as statistical process control (SPC), Total
Quality Management (TQM) and ISO 9000 methodologies, have been used
for years in manufacturing settings. In fact, one of the primary drivers of the
American industrial revolution was the ability to mass produce relatively de-
fect free products. The process efficiency efforts of Henry Ford and Alfred
Sloan at General Motors allowed their companies separate themselves from
their competition to become industrial giants. Unfortunately, their more re-
cent inability to maintain efficiency parity with their competitors has been a
seed of their downfall.

A second element that has hindered the spread of Six Sigma into sales
and marketing is the background of most Six Sigma professionals. For
years, the majority of Six Sigma professionals hailed from manufacturing.
These individuals are often less familiar with transactional processes and

xiv Introduction
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may not recognize the potential for applying Six Sigma there. This lack of
understanding is significant, since to successfully apply Six Sigma one must
be familiar with both the Six Sigma tools and the environment in which they
are being applied. After all, an auto mechanic would certainly feel more
comfortable using a new set of pliers in a garage than in an operating room,
even though the tool is appropriate in both environments.

The third factor that may have slowed the application of Six Sigma to
transactional processes has been the relative strength in consumer purchas-
ing patterns in the last few years. In order for a company to dedicate itself to
any improvement effort, there must be a strong cause for action. Manufac-
turing had that cause for action. The globalization of the world economy has
removed barriers of entry for low cost manufacturers into established mar-
kets. These new entrants competed directly with established manufacturers.
These new, low-cost, high-quality competitors forced traditional manufac-
turers to search for opportunities to improve their operations. The result of
this increased competition was a commensurate increase in the supply of
most products at reduced prices. As captured in the figure below, this up-
ward shift in supply and downward shift in price drove additional demand—
therefore sales increased across multiple industries.

This increase in sales drove record revenues that masked any need for
improved sales and marketing efficiencies. Fat bottom lines drove many
sales and marketing professionals to ask: “why should we worry about
process improvements while sales and revenue are increasing at record

Introduction xv
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levels?” This attitude, though logically achieved, prevented the arrival of
the required cause for action in sales and marketing. Interestingly, this
same logic originally delayed Six Sigma in many manufacturing environ-
ments.

The final element that stymied the growth of Six Sigma in sales and
marketing was the existing sales culture. This entrepreneurial spirit actively
resists standardized processes and encourages independence and freedom.
If Six Sigma is misconstrued as negatively impacting this spirit, it will be
opposed.

Applying Six Sigma requires altering both processes and attitudes.
When everything seems to be working well, it is difficult to convince peo-
ple that change is needed. Only recently have many CEOs started to inves-
tigate the potential for trying to apply Six Sigma to non-manufacturing
processes.

This book is intended to provide a brief overview of Six Sigma and pre-
sent several examples of how Six Sigma can be applied to transactional
processes. This book is not intended to teach the Six Sigma methodology or
even sell its utility. By purchasing this book, you have already declared your
belief in the value of Six Sigma and its potential benefit to sales and mar-
keting processes. This book covers the DMAIC approach exclusively. Lean,
DFSS (Design for Six Sigma), and DMADV (Define, Measure, Analyze,
Design, Verify) are also very useful and popular process improvement
methodologies, but outside the scope of this book. The examples presented
cover a spectrum of Six Sigma tools and applications. Some of the examples
in this book are classic Six Sigma projects that closely follow each step of
the DMAIC process. Some are not “projects” but are rather the application
of Six Sigma tools to common sales and marketing challenges.

This is not a statistics book. Some common statistics tools are used, but
this is by no means intended to be the authoritative guide on which statisti-
cal tools to use in specific situations. Oftentimes, multiple statistical tools
can be applied to any particular problem. The ones utilized here are the
choices of the author.

The intended purpose of this book is to simply answer the question:
“Where can Six Sigma be successfully applied in sales and marketing?”

xvi Introduction
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1

1
The Evolution 
of Six Sigma

Utilizing Six Sigma to improve business processes evolved from shop
floor applications of statistical process control to the current state of
applying processes and measures to all business processes. This

progression can be perceived as advancing through three main stages, with
the third stage currently underway. The genesis of Six Sigma, and, in the
opinion of many, still the most fertile soil, in terms of ease of application, is
in manufacturing. Manufacturing facilities are usually led by engineers who
are inherently familiar with the DMAIC concept—whether they have been
formally trained or not. There is little need to convince them of the advan-
tage of tracking defects back to their sources; trying to identify the root
causes of failure, and then implementing a controlled solution. Other factors
that have facilitated the success of Six Sigma in manufacturing, other than
those already discussed, include:

1. Defects in a manufacturing process are usually obvious, such as a
busted widget or a machine that doesn’t work. Obvious problems
often have obvious solutions. Even if the solution is not obvious, it
is usually easy to gain the support needed to launch an effort to
eliminate the defect.

2. Relatively short manufacturing cycle times can quickly validate or
invalidate process improvements. If a machine produces 500 parts
per day and a certain percentage of them are defective, any im-
provement to the process can be quickly authenticated. On the
other hand, improvements to a sales process may take months to
produce measurable results.

3. A final advantage for Six Sigma practitioners in the manufacturing
environments is that a majority of the variables that impact the
processes are controllable. A plant manager can control his vendors,
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the speeds of conveyer belts, the RPM, of drills, and the tempera-
ture of ovens. Since all of these process inputs can be so closely con-
trolled, a manufacturing Six Sigma Black Belt or Master Black
Belt1 can achieve very precise improvements. For example, if the
owner of a bakery started receiving complaints about cookies being
burned, he could easily follow each step of the manufacturing
process to determine the root cause of the problem. Once the root
cause was identified, the oven was too hot, the baker could modify
the process—reduce the temperature of the oven—and future de-
fects would be averted. Unfortunately, few transactional processes
are so straightforward or as easily controlled.

As business leaders became aware of the improvements Six Sigma was
driving in manufacturing, they rushed to apply it to other business func-
tions in hopes of reaping similar benefits. The next logical place for Six
Sigma was in other data-rich environments that mirror manufacturing’s
need for repeatable processes minimal defects. This led to its introduction
of Six Sigma into finance and information management. The finance
department requires a robust and defect-free process to effectively close
the books, pay royalties, track expenses, and pay salaries and commis-
sions. The recent introduction of Sarbanes-Oxley regulations mandate
documented, repeatable financial processes. The opportunities to optimize
these processes have resulted in the recent embrace of Six Sigma by mul-
tiple financial service companies, including Bank of America, Merrill
Lynch, and American Express. Imagine the money and effort that could be
saved if the finance department could accurately close the quarter in a few
days versus two weeks.

Information management also needs robust processes to efficiently and
effectively provide software, deliver hardware, and manage data. Six Sigma
provides tools to help accomplish these tasks.

Finance and information management are usually led and staffed by
process-oriented individuals who recognize and appreciate the advantages
of standardized processes. Six Sigma has fulfilled this need for structure in
both functions. Hundreds of books have been dedicated to the application of
Six Sigma in manufacturing, information management, and finance. Thou-
sands of Green Belts, Black Belts, and Master Black Belts1 call these func-
tions “home.” The first two steps in the evolution of Six Sigma from
manufacturing to finance and information management are well established.

The third, and ongoing, step in the evolution of Six Sigma is its appli-
cation to transactional process, most notably in sales and marketing. This
has proven to be the most difficult stage in the growth of Six Sigma as a
cross-functional application. Some of the reasons for this challenge are in

2 Chapter One

1 The colors of belts indicate Six Sigma expertise and capability. Green Belt is the most basic
Six Sigma certification while Master Black Belt is the most advanced.
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identifying appropriate projects and driving the culture shift that is required
for transactional leaders to embrace the concept. Driving this change is
difficult, but worth pursuing. The potential savings that can be realized from
improved transactional processes is significant because, unlike most manu-
facturing efficiency gains, improved sales processes directly impact top line
sales and therefore bottom-line profit. Unfortunately, a lack of precise
control over many of the variables in transactional processes has restricted
the use of Six Sigma. There is an approximate inverse relationship between
the ease of application of Six Sigma and potential savings it can drive.

As previously noted, it is fairly simple to apply Six Sigma to classical
manufacturing processes due to the relative transparency of those processes
and the ability to control most of the variables. However, years of
manufacturing process refinements have eliminated most “low-hanging
fruit.” On the other hand, there is a lot of “low hanging fruit” to be found
in poorly controlled sales and marketing processes. It is this very lack of
control that has allowed, and driven, the wide variation that exists in so
many transactional processes. If this variation were easy to control, it
would have already been done; but controlling sales and marketing
processes is inherently more difficult than fixing manufacturing or finance
processes. Unlike in manufacturing, the most important and least control-
lable variable in transactional processes is the human element.

The Evolution of Six Sigma 3

Figure 1.1 The evolution of Six Sigma.
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In a manufacturing process, many of the process steps are automated
and, once set, free of excessive human interference. Since these steps can
usually be precisely adjusted and controlled, it is not unusual to achieve
very high correlations2 between process inputs to the quality of the process
outputs. Human activities, on the other hand, are far less controllable or
predictable. Therefore, processes that require high human input eschew
control. The linkages between inputs and outputs are simply not as easy to
adjust as they are in manufacturing processes. Additionally, in sales and
marketing processes many important variables such as customers, com-
petitors, and the weather are completely uncontrollable, but have a huge
impact on process outcomes. Acknowledging these challenges should not
be construed as reason to abandon the idea that Six Sigma can work in this
environment—it is just recognition of the reality that fewer process vari-
ables are controllable.

Six Sigma should simply be applied to those variables that can be con-
trolled. This may not lead to the near-perfect correlations that are seen in
manufacturing projects, but correlations of over 50 to 60 percent3 can still
be achieved. This provides strong directional accuracy that was not
available prior to the implementation of Six Sigma. In a world where
20 percent margins and 10 percent growth is considered successful, making
critical decisions with 50 or 60 percent certainty, rather than 0 percent is an
enormous and profitable improvement.

4 Chapter One

2 Correlation is the degree or extent of the relationship between two variables. If the value of
one variable increases when the value of the other increases, they are said to be positively cor-
related. If the value of one variable decreases when the value other variable is increasing it is
said to be negatively correlated. If one variable does not affect the other they are not correlated.
3 Correlation is measured by a variable known as the Pearson’s correlation coefficient. This
figure reflects the degree of linear relationship between two variables. Pearson’s correlation
coefficient (r) for continuous (interval level) data ranges from �1 to �1. A measure of �1
would indicate perfectly positive correlation. A measure of �1 would indicate perfectly
negative correlation.
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A
accountability, 54
Alpha risk, 51
American Express, 2
analyze phase (DMAIC), 18-29, 38-

49, 61-67, 78-79, 87-94,
107-109

ANOVA test, 26-27, 66, 107-108
attribute data, 22-23, 47

B
Bank of America, 2
bell curve, 26
benchmarking surveys, 73
Beta risk, 51
Black Belts, 2, 15, 19, 37
brainstorming, 73

facilitator for, 19
tools for, 39

C
cause-and-effect diagrams, 39-40
central tendency, 86-87
change, Six Sigma and, 9-10
chi square, 24-25, 28
commission, 95, 99-100
common cause variation, 52
communication, 113

compensation models, 95
continuous data, 22-23, 41
control, of variables, 4
control charts, 52, 113
control phase (DMAIC), 28-29, 51-54,

68-69, 96-97, 110-111
correlation, 4
covariation, 44
“critical few” factors, 18
critical-to-quality characteristics, 67
customer-centric business, 6, 7
customer data, 7
customer promotions, 99-100. See also

external promotions
customers

angry versus satisfied, 55-56
brainstorming session and,

19-24
data on, 7
defining, 85
distribution and, 6
external, 18-19, 20
external traits of, 20

internal, 18-19, 20
internal traits of, 20
needs of, 5-6, 7
procurement divisions and, 6
target group of, 54
useless, 92
and value, defining, 18-19

127

Index
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value of, 92-94
VOC data and, 58

cycle times, 1

D
data, 7, 22-23

attribute, 22-23, 47
continuous, 22-23, 41
customer, 7
field process, 78-79
market, 7
sales representative, 7
territory, 7

defects, 1, 2
rates of, calculating, 38, 77

defects per million opportunities
(DPMO), 38

define phase (DMAIC), 13-14, 32-34,
57-58, 71, 84-86, 101-102

Deming, W. Edwards, 32
dependent variables, 22, 42
distribution, 87. See also standard

deviation
Gaussian, 26
normal, 26

distribution divisions, 6
DMAIC concept, 1, 5, 34, 82, 101,

112-113
customers and, 5-7, 18-20

E
education, level of, and sales

representatives, 20-21
efficiency, 7
80/20 rule, 83
employment law, 20
external customers, 18-19, 20
external promotions, 98-99

F
failure modes and effects analysis

(FMEA), 66
field-visits, 70-81

data from, 78-79
effectiveness of, 70-71
expectations for, 74
intra-visit phase, 73, 75-76
questionnaires in, 72

personal interviews in, 71-72
phases of, 73
postvisit phase, 73, 74, 76-77
previsit phase, 73, 75
sample survey, 75-77
success of, 79-80
surveys in, 72-77

finance, 2
fishbone diagram, 20, 39-40
5 Whys tool, 40-41
forecast attainment, 85
forecast models, 87
4 Ps tool, 39
free-product promotions, 99
F-test, 27, 53-54, 62, 63-64
Fuller, F. Timothy, 110

G
gap analysis, 67, 78
Gauge R&R study, 86
Gaussian distribution, 27
Gosset, William, 63
Green Belts, 2, 15, 37
Guinness brewery, 63

H
high-level process maps, 33-34, 101
hiring profile, 11-29
histograms, 86
hotlines, 81
human resources, 4, 20
hypothesis testing, 61-64

I
improve phase (DMAIC), 28, 48,

49-51, 67-68, 79-80,
94-96, 110

independent variables, 22, 42
information management, 2
input, 14-15
internal customers, 18-19, 20
internal promotions, 99-100
interviews, personal, 71-72
Ishikawa diagram, 39-40

J
Juran, Joseph, 82-83
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L
launch cycles, 30, 34
lifecycle curve. See product lifecycle

curve
Lord Kelvin, 15

M
manufacturing

process, 3-4
and Six Sigma, 1-2, 3
versus sales and

marketing, 5-6
market data, 7
marketing organizations, 98
marketing promotions, 98-100
Master Black Belts, 2, 15
math skills, and Six Sigma,

9-10, 22
mean, 16, 37, 86

direction of, 63-64
measure phase (DMAIC), 15-18,

34-37, 58-60, 71-78, 86-87,
102-108

median, 86-87
Merrill Lynch, 2
Microsoft Excel, 25
Microsoft PowerPoint, 25
MINITAB Statistical Software, 25
monitoring, 54
multiple regressions, 25
multipromotion environment, 103
multivariate analysis, 25

N
negative correlations, 4
Nelson, Lloyd S., 86
net dollars/call ratio, 85
new product sales, 30-54

data and, 33-48
launch cycles and, 30-32, 34
new process and, 49-54
regressions and, 42
r-squared value and, 42-48
supply and demand and, 31
variation and, 39-41

normal distribution, 26
null hypothesis, 51, 61, 107

O
output, 14-15

P
Pareto, Vilfredo, 82
Pareto chart, 66, 87-88
Pareto’s Law, 82-83
pass/fail data. See attribute data
Pearson’s correlation coefficient, 4
personal interviews, 71-72
pivot tables, 87
positive correlations, 4
price discount promotion, 99
prioritization matrix, 10
prize promotions, 99-100
problem/goal statements, 32-33
process capability

baseline data in, 38
calculation of, 36-38

process maps, 10, 14, 79
high-level, 33-34, 101

process sigma, 36
processes

capability of, calculating, 37-38
controllable versus uncontrollable,

7, 41
field-visit. See field visits
implementation of, 54
improvement of, 3, 79-80
linked, 14-15
manufacturing, 3-4
new hire, 14
“out of control,” 81
product promotion. See product

promotion process
RTY calculation, 7-8
sales and marketing, 7-10
SIPOC, 14
six sigma, 36
variables in, 22

procurement divisions, 6
product launches, 30
product lifecycle curve, 30-31, 32
product promotion process, 98-111

ANOVA and, 107-109
customers and, 98
data for 99-107
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external promotions, 98-99
free-product promotions, 99
internal promotions, 99-100
multipromotion environment, 103
outcome of, 110-111
price discount promotions, 99
prize promotions, 99-100
SIPOC analysis and, 101
spiff promotions, 99-100
successful versus unsuccessful

promotions, 100-101,
101-107

t-test and, 107-108
product sales, 30-54

5 Whys of, 41
launch cycles for, 30
lifecycle curve of, 30-31
process capability and, 36
root cause of variation in, 39-41
seasonal cycles and, 103-104
SMART approach and, 32-33
supply and demand and, 31

promotions. See product promotion
process; specific types of
promotions

“proxy metrics,” 47
p-value, 23-24, 27-28, 51, 53, 66,

107-108

Q
questionnaires, 72

R
R&R study. See Gauge R&R study
ratio metrics, 85
regression analysis, 41-42
rep promotions. See internal

promotions
return on investment (ROI),

88, 90
revenue, 85-86, 90-91

maintenance of, 94-95
r-squared adjusted value, 42
r-squared value, 42
Richards, Jef I., 49
rolled throughput yield (RTY), 7-8
root causes. See variation, root

causes of

S
safety criteria, products, 55
sales and marketing, 2-3. See also

product promotion process;
sales representatives

application of Six Sigma and, 5,
8-10

brainstorming and, 18-24
contests and, 45
customers and, 5-10
data, 7
hiring representatives and, 11-29
improving, 8-9
new product sales and. See new

product sales
promotions and, 99-101
RTY and, 7-8
seasonal cycles and, 103-104
standard deviation and, 16
success factors and, 21-22
supply and demand and, 31
variables in, 3-4
versus manufacturing, 5-6
vice presidents and, 33

sales representative data, 7
sales representative competency,

55-69
company reputation and, 55-57
hypothesis testing and, 61-68
identification of, 57-58
improvement and, 59-60
training and, 68-69

sales representatives, 9. See also field
visits

compensation of, 95
competency of, 55-69. See also

sales representative
competency

contests and, 49-50
education level of, 20-21
employment law and, 20
facilitator, 19
hiring of, 11-13, 14
SIPOC and, 14-15
improvement opportunity for, 59
math skills and, 9-10
personality traits of, 12
poor, effects of, 56
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promotions for, 99-101
rankings of, 95-96
success and, 12-14, 21
technical capabilities of, 12, 57
training of, 9, 68-69
unsuccessful, 12-13

sales territory planning, 82-97
account management and, 95-97
analysis of accounts and, 85-94
Pareto chart and, 87-88
Pareto’s Law and, 82-83
representatives and, 83-84
top accounts versus weak

accounts, 83-84
salespeople. See sales representatives
Sarbanes-Oxley requirements, 2
sigma levels, 36

negative, 37-38
simple regression, 42. See also

regression analysis
SIPOC tool, 14-15, 101
6 Ms tool, 39
Six Sigma

Black Belts, 2, 15, 19, 37
challenges of, 2-3, 9-10
change and, 9
continuum of, 39
customers and, 5-7, 18-20
evolution of, 1-4
field visit process and. See field

visits
finance and, 2
Green Belts, 2, 37
hypothesis testing in, 61-64
information management and, 2
manufacturing and, 1-2, 3
Master Black Belts, 2, 15
math skills and, 9-10, 22
new product sales and. See new

product sales
origins of, 1
product promotion process and. See

product promotion process
resistance to, 9-10
root causes of variation in,

39-41
sales and marketing and, 2, 5-10.

See also sales and marketing
sales processes, 7-10, 14

sales representatives and, 9-10,
11-29, 55-69

sales territory planning and. See
sales territory planning

skepticism toward, 5
SMART approach in, 32-33
success of, 1, 112-113
surveys in, 73-77
tools used in. See statistical tools
transitional process of, 2
variables and, 3-4, 22
variation and, 3, 15-17

“sleeping giants”, 94
SMART approach, problem statements

and, 32-33
special cause variation, 52
spiff promotions, 99-100, 104
standard deviation, 16, 37, 38, 53
standards, product, 55
statistical analysis, 25-28
statistical process control, 1
statistical tools, 10, 23, 61

ANOVA test, 27, 66, 107-108
cause-and-effect diagram, 39-40
chi square, 24-25, 28
control charts, 52, 111
fishbone diagram, 20, 39-40
5 Whys tool, 40-41
FMEA analysis, 66
forecast models, 87
4 Ps tool, 39
F-test, 27, 53-54, 62, 63-64
histogram, 86
hypothesis testing, 61-64
Ishikawa diagram, 39-40
multiple regression, 25
multivariate analysis, 25
Pareto chart, 66, 87-88
pivot tables, 87
prioritization matrix, 66-67
process maps, 10, 14, 33-34,

79, 101
proxy metrics, 47
p-value, 23-24, 27-28, 53, 66,

107-108
regression analysis, 41-42
SIPOC, 14-15
6 Ms tool, 39
standard deviation, 16
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t-test, 27, 53, 62, 63-65, 107, 108
WECR, 52
Z-table, 37-38
Z-score, 37-38

statistics. See statistical tools
supply and demand, 31
surveys, 72-77

guidelines for, 72
sample, 75-77

T
territory data, 7
transactional processes. See sales and

marketing
transfer function, 22
“trivial many” factors, 18, 83
t-test, 27, 53, 62, 63-65, 107, 108
turnover, 13, 79

U
upper specification limit (USL), 37

V
variables, 3-4

control of, 4

controllable versus uncontrollable,
41-43

and correlation, 4
dependent, 22, 42
independent, 22, 42

variance, 53
variation, 3-4, 39-41, 86

Cpk, 36−37, 38
common cause, 52
root causes of, 39-41
special cause, 52

voice of the customer (VOC) data, 58

W
Western Electric Company Rules

(WECR), 52

Z
Z-table, 37-38
Z-score, 36, 37-38
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