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A
acceptance charts, 682
accountable (RACI matrix), 555
accuracy, precision versus, 413-415
action and effect diagrams (AED). See reverse

fishbone diagrams
actions, taking (levels of engagement), PDF:883
Activate phase (IDEA), 73, 80
activity charts. See Activity Network Diagram

(AND); Gantt charts
activity flowcharts. See process maps
activity lists. See Gantt charts; PERT charts
Activity Network Diagram (AND), 127-135. 

See also Gantt charts; PERT charts; process
maps; QFD (quality function deployment);
7M toolset; WBS (work breakdown
structure)

Activity on Node (AON). See Activity Network
Diagram (AND)

Activity-on-Arrow (AOA). See Activity Network
Diagram (AND)

Adapt phase (LMAD), 97, 107-109
adaptive nature of methods, 3
additive law of probability, 695
adjustment factors (DMAIC), 16
ADM (Arrow Diagramming Method). 

See Activity Network Diagram (AND)
adult learning theory, PDF:831-PDF:832
advanced product planning, PDF:857-PDF:858,

PDF:891-PDF:894
advertising

AIDA model, PDF:831
goals, discovery-based learning and, 

PDF:830-PDF:831
AED (action and effect diagrams). See reverse

fishbone diagrams
affinity charts. See affinity diagrams
affinity diagrams, 136-142. See also

benchmarking; brainstorming; DOE (design
of experiment); interrelationship diagrams;
KJ analysis; 7M toolset; voice of customer
gathering techniques

AIDA model (discovery-based learning),
PDF:831

alternative hypothesis, in hypothesis testing, 339
analysis of means (ANOM). See ANOVA

(analysis of variance)
analysis of variance. See ANOVA (analysis of

variance)
analytical criteria method. See prioritization

matrices
analytical tree. See tree diagrams
Analyze phase

DMADV, 50
DMAIC, 15, 21-22
UAPL, 82, 90-91

AND (Activity Network Diagram), 127-135. 
See also Gantt charts; PERT charts; process
maps; QFD (quality function deployment);
7M toolset; WBS (work breakdown
structure)

andragogy, PDF:832
ANOM (analysis of means). See ANOVA

(analysis of variance)
ANOVA (analysis of variance), 142-159. See also

cause-and-effect prioritization matrix;
hypothesis testing

AOA (Activity-on-Arrow). See Activity Network
Diagram (AND)

AON (Activity on Node). See Activity Network
Diagram (AND)

appreciating interdependence (levels of
engagement), PDF:882

area charts, 331. See also histograms
Arrow Diagramming Method (ADM). See

Activity Network Diagram (AND)
association techniques for probing questions, 742
attribute control charts, 231-232
attribute measurement system analysis in market

research, 747
attribute MSA, 419, 425-429

B
backward fishbone diagrams. See reverse

fishbone diagrams
bar charts, 324, 331, 334. See also histograms

Page numbers preceded by PDF: indicate topics found online in downloadable PDF format at
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benchmarking, 160-164, PDF:789-PDF:791. 
See also MPQP; Pugh concept evaluation;
QFD (quality function deployment); RWW
analysis;  solution selection matrix; voice of
customer gathering techniques

elements of, PDF:792
history of, PDF:791
leading practices, examples of, PDF:793-PDF:795
partners, selecting, PDF:793
performance indices and, PDF:792-PDF:793
tips for, PDF:795, PDF:797

benefit cost analysis. See cost/benefit analysis
Berry’s ten characteristics of quality, 391
best practices

project management, PDF:803
sharing, PDF:800

best-fit lines in regression analysis, 595
binary logistic regression, 595
binomial distribution (statistics), 690
Black Belts, PDF:816
board of governors, PDF:822

phase-gate reviews, PDF:823
project selection, PDF:822-PDF:823

box-and-whisker plots. See boxplots
Box-Cox transformations, 228-229
boxplots, 164-168, 324, 327. See also control charts;

dotplots; graphical methods; histograms;
statistical tools

brainstorming, 168-172. See also Activity Network
Diagram (AND); affinity techniques;
ANOVA (analysis of variance);
benchmarking; cause-and-effect diagrams;
control charts; DOE (design of experiment);
fault tree analysis; 5-Whys; FMEA; Gantt
charts; GOSPA; hypothesis testing;
interrelationship diagrams; KJ analysis;
MSA; PDPC; PERT charts; process maps;
Pugh concept evaluation; QFD (quality
function deployment); RACI matrix; risk
mitigation plans; solution selection matrix;
SWOT; TRIZ; value stream analysis; voice of
customer gathering techniques

business case analysis. See RWW analysis
business goals of IDEA, 74-75
business planning process, benchmarking in,

PDF:790
business questions

answered by DMAIC, 16-17
answered by Lean methodology, 31
in LMAD, 100-101
UAPL, 84

C
c-charts, 234-235. See also control charts
C-shape matrix, 403
C and E diagrams. See cause-and-effect diagrams
C and E matrix. See cause-and-effect

prioritization matrix
capability analysis. See process capability

analysis
career paths for Six Sigma and project

management integration, PDF:815-PDF:818
causation in regression analysis, 595
cause and prevention diagrams, 185, 198-203. 

See also cause-and-effect diagrams; risk
mitigation plans

cause enumeration diagrams, 185. See also
cause-and-effect diagrams

cause-and-effect analyses of performance
variations, PDF:779-PDF:780

Cause-and-Effect Diagram and Cards (CEDAC),
185-186. See also cause-and-effect diagrams

cause-and-effect diagrams, 173-188, 197, 316
cause-and-effect diagrams. See also Activity

Network Diagram (AND); affinity
diagrams; affinity techniques; ANOVA
(analysis of variance); benchmarking;
boxplots; brainstorming; cause and
prevention diagrams; cause-and-effect
prioritization matrix; conjoint analysis;
control charts; DOE (design of experiment);
dotplots; fault tree analysis; 5-Whys; FMEA;
graphical methods; hypothesis testing;
interrelationship diagrams; KJ analysis;
MPQP; MSA; multi-vari charts; Pareto
charts; PERT charts; Porter’s 5 Forces;
process maps; regression analysis; risk
mitigation plans; run charts; scatter
diagrams; 7QC toolset; solution selection
matrix; value stream analysis; voice of
customer gathering techniques

cause-and-effect matrix. See cause-and-effect
prioritization matrix

cause-and-effect prioritization matrix, 184, 
188-197. See also cause-and-effect diagrams;
matrix diagrams, 400

CDOV (Concept-Design-Optimize-Verify)
method, 5-6, PDF:889. See also DFSS

described, 53-54
DMADV versus, 55-56
DMAIC versus, 46-47
Fast Track project support, PDF:836, PDF:839

Concept phase, PDF:839-PDF:842, PDF:847
Design phase, PDF:842-PDF:843, PDF:847
Optimize phase, PDF:843-PDF:845, PDF:847
Verify phase, PDF:845-PDF:848

objective of, 52
prerequisites, 56-57
process flow, 55
steps in, 54-55
tools-tasks-deliverables

for Concept phase, 59-60
for Define phase, 60-61
for Optimize phase, 62-63
for Verify phase, 63-64

UAPL versus, 82
CEDAC (Cause-and-Effect Diagram and Cards),

185-186. See also cause-and-effect diagrams;
risk mitigation plans

Central Limit Theorem, 229, 619, 692-693
central tendency (in descriptive statistics), 

684-685
certainty, defined, 603
certification levels for Six Sigma and project

management integration, PDF:824-PDF:825
change control logs, PDF:809
change management plan for SSFM, 73
change management processes, PDF:809
charts. See matrix diagrams
check sheets. See checklists
checklists, 204-207. See also cause and prevention

matrix; data collection matrix; matrix
diagrams; 7QC toolset

in market research, 743
scorecards versus, 654-655

chi-square distribution critical values (table), 941

benchmarking982
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Chi-square test, example of, 360-367. See also
hypothesis testing

closed-ended questions, in market research, 
742-746

coachable and coaching (levels of engagement),
PDF:883-PDF:885

coefficient of determination, in regression
analysis, 595

collaboration
achieving with Six Sigma, project 

management, and communities of
practice, PDF:805-PDF:806

as level of engagement, PDF:883
Combination I.D./Matrix method, 472-473, 

482-485. See also prioritization matrices
commercialization process, in CDOV method, 52
commercialization projects. See Fast Track projects
common cause variation (statistics), 686
communication management, in project

management, PDF:811-PDF:812
communication plans, 405-406. See also cause and

prevention matrix; control charts; DOE
(design of experiment); matrix diagrams;
RWW analysis; SMART

communications management checklist and
matrix, PDF:811

communities of practice, PDF:799-PDF:801
Six Sigma and project management integration,

PDF:804-PDF:807
certification levels, PDF:824-PDF:825
governance process, PDF:822-PDF:824
human resources, PDF:814-PDF:818, PDF:820
organizational structure, PDF:820-PDF:822
resource guidance, PDF:824
selecting methodology, PDF:807-PDF:814

Community Relations department
(benchmarking leading practice), PDF:794

comparative scales in market research, 744
comparative statistics. See inferential statistics
competition, evaluating, PDF:861-PDF:862
competitive advantage

gaining with Six Sigma, project management,
and communities of practice, PDF:805

SWOT analysis, 702-703
competitive benchmarking. See benchmarking;

RWW analysis
Competitive Position Matrix, 394-395
completion techniques for probing questions, 742
complexity of Six Sigma, PDF:827-PDF:828
Component Deployment QFD matrix, 545
comprehensive risk rating tools, PDF:811
concept generation methods. See control charts;

CTQ (critical-to-quality); interrelationship
diagrams; process capability analysis

Concept phase (CDOV), 54
Fast Track project support

minimum requirements, PDF:841-PDF:842,
PDF:847

risk characteristics, PDF:839-PDF:841
tools-tasks-deliverables, 59-60

concept strategy inputs (UAPL), 83
confidence interval

in hypothesis testing, 339
in regression analysis, 596
in sampling, 619

confidence level, in hypothesis testing, 341
conjoint analysis, 207-217. See also benchmarking;

DOE (design of experiment)

connections in workplace. See relationships in
workplace

Consensus Criteria method, 472, 480-482. See also
prioritization matrices

construction techniques for probing 
questions, 742

consulted (RACI matrix), 555
control charts, 217-238. See also FMEA; matrix

diagrams; process capability analysis; run
charts; 7QC toolset; statistical tools

control limits, recalculating, 225-227
control plans, 406-407. See also ANOVA (analysis

of variance); benchmarking; cause and
prevention matrix; cause-and-effect
prioritization matrix; control charts;
cost/benefit analysis; data collection matrix;
DOE (design of experiment); FMEA;
hypothesis testing; matrix diagrams; PDPC;
process maps; Pugh concept evaluation;
QFD (quality function deployment); RACI
matrix; regression analysis; RWW analysis;
solution selection matrix; value stream
analysis

control schemes (DMAIC), 16
Control step (DMAIC), 15, 24
controllable design parameters in product

robustness development, optimizing,
PDF:784-PDF:787

CoP. See communities of practice
COPQ (cost of poor quality), PDF:763, PDF:922.

See also quality measures
correlation

in inferential statistics, 694
in regression analysis, 596, 598

correlation analysis in scatter diagrams, 641-643,
647-648. See also graphical methods;
regression statistical analysis

correlation charts. See scatter diagrams
cost management, in project management,

PDF:809-PDF:810
cost of poor quality (COPQ), PDF:763, PDF:922.

See also quality measures
cost/benefit analysis, 238-242. See also SMART
cost/benefit analysis worksheets, PDF:810
costs

in Quality Loss, PDF:766-PDF:767, PDF:769
in Quality Loss Function, PDF:769-PDF:773

count charts. See c-charts
CPIs (Process Capability Indexes), 488-495
CPM (Critical Path Method). See Activity

Network Diagram (AND); WBS (work
breakdown structure)

critical requirements for Fast Track projects,
PDF:847-PDF:848

critical-to-quality (CTQ), 16, 242-247. See also
cause-and-effect prioritization matrix;
conjoint analysis; data collection matrix;
matrix diagrams; voice of customer
gathering techniques

cross-functional flowcharts. See process maps
Crystal Ball model, decision variables in, PDF:933
Crystal Ball software, PDF:935
CTQ (critical-to-quality), 16, 242-247. See also

cause-and-effect prioritization matrix;
conjoint analysis; data collection matrix;
matrix diagrams; voice of customer
gathering techniques

cubic regression, 574

cubic regression 983
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cumulative sum (CUSUM) charts. See control
charts

customer interview guide templates, PDF:811
customer involvement, PDF:851

direct involvement, when to use, 
PDF:851-PDF:852

importance
to business, PDF:854
in determining requirements, 

PDF:852-PDF:853
to product development teams, 

PDF:856-PDF:857
methods for, PDF:860-PDF:867
quality function deployment (QFD), usage in,

PDF:867-PDF:870
timeframes for, PDF:857-PDF:860

customer relationships, improving, 
PDF:804-PDF:805

customer satisfaction templates, PDF:811
customer support, experiences in, 

PDF:863-PDF:864
customer surveys, PDF:863
customer-pull

in CDOV, 53
in Lean methodology, 29

customers
becoming, PDF:866-PDF:867
determining who is customer, PDF:855-PDF:856
joining product development teams, PDF:865
Quality Loss examples, PDF:767-PDF:768
visiting at workplaces, PDF:865-PDF:866
working for, PDF:866

CUSUM charts. See control charts
cycle time, DMAIC impact on, 14

D
D of E. See DOE (design of experiment)
dashboards, scorecards versus, 654-655. 

See also dotplots
data collection matrix. 248-250. See also ANOVA

(analysis of variance); boxplots;
brainstorming; control charts; cost/benefit
analysis; dotplots; histograms; hypothesis
testing; matrix diagrams; MSA; multi-vari
charts; Pareto charts; QFD (quality function
deployment); regression analysis; run
charts; sampling; scatter diagrams

data collection plans, in sampling, 619
data integrity, in sampling, 619
data-driven decision-making, 4
decision authority matrix, 408-409. See also matrix

diagrams
decision matrix, 197. See also prioritization

matrices; Pugh concept evaluation
decision processes, PDF:911-PDF:912
decision variables, in Crystal Ball model, PDF:933
decisions in product development process,

PDF:908-PDF:911
decision processes, PDF:911-PDF:912
gate keepers, PDF:918-PDF:919
gate reviews, PDF:914-PDF:917
project monitoring, PDF:912-PDF:913

Define phase
IDEA, 73, 78-79
CDOV, 60-61
DMADV, 50
DMAIC, 15, 19-20

deliverables, Tools-Tasks-Deliverables linkage, 2

deployment flowcharts. See process maps
descriptive statistics, 684-693
design concepts in product robustness

development, selecting, PDF:783-PDF:784
design FMEA, 301. See also FMEA
Design for Six Sigma (DFSS), 5. See also Six Sigma
Design of Experiment (DOE), 143, 250-280, 695.

See also cause-and-effect diagrams; 
cause-and-effect prioritization matrix;
conjoint analysis; QFD (quality function
deployment); regression analysis; solution
selection matrix

Design phase
CDOV, 54
Fast Track project support, PDF:842-PDF:843,

PDF:847
DMADV, 50

designed experiments. See DOE (design of
experiment)

designing relationships in workplace
conscious approach to, PDF:874-PDF:879
levels of engagement, PDF:879-PDF:885

desired-results fishbone diagrams, 187. 
See also cause-and-effect diagrams

detailed process maps, 525-527. 
See also process maps

detailed value add matrix, 730-731
detectable difference, in sampling, 626
development teams. See product 

development teams
deviation charts. See target charts
deviation tolerances, in quality measures,

PDF:763. See also performance variations
in-spec versus out-of-spec tolerances, 

PDF:764-PDF:766, PDF:778-PDF:779
product development and, PDF:773-PDF:774
Quality Loss, PDF:766-PDF:767, PDF:769
Quality Loss Function, PDF:769-PDF:773

DFSS (Design for Six Sigma), 5, 45-66. 
See also Six Sigma

CDOV method
described, 53-54
DMADV versus, 55-56
objective of, 52
process flow, 55
steps in, 54-55

DMADV method
components of, 51
described, 49-50
objective of, 49
project duration, 51
steps in, 50

DMAIC versus, 46-47
evolution of, 45-46
Loss Function model, 48
requirements for evaluation, 56-57
requirements-phase linkage, 58
robust design principle, 48-49
tools-tasks-deliverables, 59-64
variations of, 64-65

dichotomous questions, in market research, 743
difference charts. See target charts
digraphs. See interrelationship diagrams
directional tests, non-directional tests versus, 366
Discontinue phase (LMAD), 97, 109-110
discovery-based learning, PDF:827-PDF:829

adult learning theory and, PDF:831-PDF:832
advertising goals and, PDF:830-PDF:831

cumulative sum (CUSUM) charts984
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AIDA model, PDF:831
complexity of Six Sigma and, PDF:827-PDF:828
success of, PDF:832-PDF:833
test example, PDF:829-PDF:830

dispersion analysis, 175-176, 179-180
distribution models, Monte Carlo simulation

inputs, PDF:929-PDF:930
diversity, leveraging with Six Sigma, project

management, and communities of practice,
PDF:806-PDF:807

DMADV (Define-Measure-Analyze-Design-
Validate) method, 5-6, 26. See also DFSS

CDOV versus, 55-56
components of, 51
described, 49-50
DMAIC versus, 46
objective of, 49
project duration, 51
steps in, 50

DMAIC (Define-Measure-Analyze-Improve-
Control), 5-6, 13-27

business questions answered by, 16-17
components of, 16
described, 13-16
DFSS versus, 46-47
duration of projects, 15
Fast Track project support, PDF:837-PDF:838
icon, 19
in marketing, 110
measurements in, 25
objective of, 13
PDSA comparison, 43
principles of, 14
problem definition in, 25
process flow, 17
requirements for evaluation, 16-17
requirements-step linkage, 18
steps in, 15
tools-tasks-deliverables

for Analyze step, 21-22
for Control step, 24
for Define step, 19-20
for Improve step, 23
for Measure step, 20

variations in, 26
DMAIIC (Define-Measure-Analyze-Improve-

Innovate-Control), 5-6, 26-27
DMEDI (Define-Measure-Explore-Develop-

Implement), 5-6, 65
documentation phase (technology development

process), PDF:896
DOE (Design of Experiment), 143, 250-280, 695.

See also cause-and-effect diagrams; 
cause-and-effect prioritization matrix;
conjoint analysis; QFD (quality function
deployment); regression analysis; solution
selection matrix

dot charts. See dotplots
dotplots, 280-286, 324, 327. See also boxplots;

cause-and-effect prioritization matrix;
control charts; graphical methods;
histograms; statistical tools

down-side variance (DSV) (statistics), 691
DOWNTIME, 38-39, 729-730
durability, performance variations and, 

PDF:777-PDF:778
dynamic processes, sampling, 620

E
ECO customer requirements, in KJ analysis, 377
80/20 rule. See Pareto charts
engagement

in formula for success, PDF:876
levels of, PDF:876-PDF:879

determining, PDF:879-PDF:881
list of, PDF:882-PDF:885

error
in hypothesis testing, 342-343
in regression analysis, 597, 599

Evaluate phase (IDEA), 73, 79-80
evaluating competition, PDF:861-PDF:862
evolution

of DFSS, 45-46
of Six Sigma, 1

EWMA (exponentially weighted moving
average) charts. See control charts

executive reviews, 661
experimental techniques. See DOE (design of

experiment)
exponentially weighted moving average

(EWMA) charts. See control charts
external environment, SWOT analysis, 700-701
external stress factors, PDF:782
extrapolation, in regression analysis, 579, 597

F
F distribution critical values (ANOVA) (table),

942, 944
F-test. See ANOVA (analysis of variance)
fail-safing. See Poka-Yoke
failure in fulfilling promises, determining levels

of engagement, PDF:880-PDF:881
failure modes and effect analysis. See FMEA
Fast Track projects, PDF:835, PDF:837

CDOV support for, PDF:839
Concept phase, PDF:839-PDF:842, PDF:847
Design phase, PDF:842-PDF:843, PDF:847
Optimize phase, PDF:843-PDF:845, PDF:847
Verify phase, PDF:845-PDF:848

critical requirements, PDF:847-PDF:848
DMAIC support for, PDF:837-PDF:838
Six Sigma applications for, PDF:836-PDF:837
technology development support for, 

PDF:838-PDF:839
fault tree analysis (FTA), 187, 309-316. 

See also cause-and-effect diagrams; 5-Whys;
risk mitigation plans

feedback on current products, PDF:863
First Pass Yield (FPY), 495
fishbone diagrams. See cause-and-effect

diagrams; KJ analysis
fitted line plots, in scatter diagrams, 649
5Ms and P, 175-176. See also fault tree analysis; 

5-Whys; FMEA; risk mitigation plans
5W. See 5-Whys
5W2H, 308-309. See also 5-Whys
5-Whys, 305-309, 316. See also cause-and-effect

diagrams; fault tree analysis; FMEA; risk
mitigation plans; TRIZ

flowcharts. See process maps

flowcharts 985
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FMEA (failure modes and effects analysis), 
287-304, 315, PDF:810. See also ANOVA
(analysis of variance); boxplots;
brainstorming; cause and prevention
matrix; cause-and-effect diagrams; cause-
and-effect prioritization matrix; conjoint
analysis; control charts; cost/benefit
analysis; CTQ (critical-to-quality); DOE
(design of experiment); dotplots; fault tree
analysis; 5-Whys; GOSPA; graphical
methods; hypothesis testing;
interrelationship diagrams; matrix
diagrams; MPQP; MSA; multi-vari charts;
Pareto charts; PDPC; PERT charts; Porter’s 5
Forces; process capability analysis; process
maps; Pugh concept evaluation; QFD
(quality function deployment); RACI
matrix; regression analysis; risk mitigation
plans; run charts; RWW analysis; scatter
diagrams; SWOT; TRIZ; value stream
analysis

focus groups, PDF:862-PDF:863
4Ps, 176. See also risk mitigation plans
40 inventive principles, 717-722
FPY (First Pass Yield), 495
frequency plots. See histograms
FTA (fault tree analysis), 187, 309-316. 

See also cause-and-effect diagrams; 5-Whys;
risk mitigation plans

full analytical criteria method, 472-480. 
See also prioritization matrices

functional decomposition, PDF:784
functional parameter diagrams, PDF:785
functional reviews, 660

G
Gage R&R analysis, 417, 419, 422-425
Gage Run Chart, 420-422
Gantt charts, 317-319. See also WBS (work

breakdown structure)
Garvin’s eight dimensions of quality, 391
gate keepers, in product development process,

PDF:918-PDF:919
gate reviews

in product development process, 
PDF:914-PDF:917

in SSFM, 72
gate symbols (fault tree analysis), prevention

strategies for, 313
generating connections (levels of engagement),

PDF:883
goal statements, 667
GOSPA (Goals, Objectives, Strategies, Plans, and

Actions), 320-323. See also MPQP; SWOT
governance process

gate keepers, PDF:918-PDF:919
for Six Sigma and project management

integration, PDF:822-PDF:824
gradients, in relationships in workplace,

PDF:875-PDF:876
graphical methods, 323-329. 

See also cause-and-effect prioritization
matrix; control charts; data collection
matrix; FMEA; MSA; run charts

graphical tools, for statistics, 696-697. 
See also hypothesis testing

Green Belts, PDF:816

group charts. See control charts
growth goals, achieving with Six Sigma, project

management, and communities of practice,
PDF:804

H
HFMEA (healthcare FMEA), 301-303. 

See also FMEA
hierarchical diagrams. See tree diagrams
high-level process maps, 524-525. 

See also process maps
histograms, 324, 330-335. See also cause-and-effect

diagrams; control charts; dotplots; fault tree
analysis; 5-Whys; graphical methods;
process capability analysis; run charts; 7QC
toolset; statistical tools

bar charts compared, 334
when to use, 327

history of benchmarking, PDF:791
HOQ (house of quality). See QFD (quality

function deployment)
Hotelling T2. See multivariate charts
human management, in project management,

PDF:812
human resources. See also relationships in

workplace
for communities of practice, PDF:814-PDF:818,

PDF:820
certification levels, PDF:824-PDF:825
organizational structure, PDF:820-PDF:822
resource guidance, PDF:824

leveraging with Six Sigma, project
management, and communities of
practice, PDF:805-PDF:806

Human Resources and Community Relations
(benchmarking leading practice), PDF:794

hybrid model for Six Sigma and project
management integration, PDF:817

hypothesis testing, 335-368, 694. See also ANOVA
(analysis of variance); cause-and-effect
diagrams; cause-and-effect prioritization
matrix; control charts; dotplots; fault tree
analysis; 5-Whys; histograms;
interrelationship diagrams; Pareto charts;
sampling

I
I-MR charts, 223-229. See also control charts
icons, DMAIC, 19
ICOV (Identify-Characterize-Optimize-Verify), 

5, 65
IDEA (Identify-Define-Evaluate-Activate), 5-6,

73-80
business goals of, 74-75
described, 73-74
Fast Track projects, PDF:836
phases of, 73
process flow, 74
requirements-phase linkage, 76-77
tools-tasks-deliverables

for Activate phase, 80
for Define phase, 78-79
for Evaluate phase, 79-80
for Identify phase, 77-78

idea database documentation. See RWW analysis
Idea Maps. See affinity diagrams

FMEA986
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Identify phase (IDEA), 73, 77-78
IIDOV (Invent-Innovate-Develop-Optimize-

Verify), 5-6, 65, PDF:836
Implement Many Solutions experimental

technique, 255-256
implementation plans. See cause and prevention

matrix; control charts; DOE (design of
experiment); FMEA; launch plans; PDPC

Improve step (DMAIC), 15, 23
in-spec tolerances, out-of-spec tolerances versus,

PDF:764-PDF:766, PDF:778-PDF:779
inbound marketing, in SSFM, 70-71
incentives, PDF:818
Individuals control charts. See I-MR charts
inferential statistics, 693-695
influence planning charts, 683
informed (RACI matrix), 555
Innovation step (DMAIIC), 26
innovation strategy. See RWW analysis
inputs

for Monte Carlo simulation, defining, 
PDF:929-PDF:930

required in LMAD, 99-100
integration

in project management, PDF:813-PDF:814
of Six Sigma methods, 6-7

intellectual capital. See human resources
interaction, in regression analysis, 598
interaction regression, 574
intercept, in regression analysis, 598
interdependence, appreciating (levels of

engagement), PDF:882
interdependency, in hypothesis testing, 343
internal environment, SWOT analysis, 702
Internal Rate of Return (IRR), 241. 

See also cost/benefit analysis
internal stress factors, PDF:782
interpolation, in regression analysis, 579, 598
interrelationship diagrams, 369-374. 

See also prioritization matrices
interrelationship digraphs. See 7M toolset
interval ranking questions, in market 

research, 743
interval scales, in market research, 745
interview guide, for market research, 741-750
investment, product development process as,

PDF:908
IRR (Internal Rate of Return), 241. 

See also cost/benefit analysis
Ishikawa diagrams. See cause-and-effect

diagrams
issues and action logs, PDF:813
iterative nature of methods, 4
IX-MR charts. See I-MR charts

J–K
Japan, Lean Production in, 30
JIT (Just-in-Time), 30
job profiles, for Six Sigma and project

management integration, PDF:815-PDF:818

Kaizen improvements, in Lean methodology, 
41-42

Kano model
in CDOV, 53-54
in KJ analysis, 376-378

key milestone reviews, in SSFM, 72
KJ analysis, 375-389. See also affinity diagrams;

benchmarking; MPQP; voice of customer
gathering techniques

L
L-shape matrix, 402
Launch phase

LMAD, 97, 104-105
UAPL, 83, 94, 96

launch plans, 409-410. See also benchmarking;
matrix diagrams; RWW analysis

lead model, for Six Sigma and project
management integration, PDF:817

leading practices in benchmarking, 
PDF:789-PDF:795

Lean methodology, 29-44
business questions answered by, 31
described, 30
Kaizen improvements, 41-42
non-value-added activities, 37-40
objective of, 29
process flow, 31
requirements-step linkage, 32
Theory of Constraints (TOC), 40-41
tools-tasks-deliverables, 32-36
value, defined, 36
value-added activities, 36
variations of, 42-44

Lean Production, 30
Lean Six Sigma (LSS). See also Six Sigma

adaptive nature of, 4
in marketing, 110
process flow, 44
as variation on DMAIC, 26

learning. See discovery-based learning
learning continuum for Six Sigma and project

management integration, PDF:819-PDF:820
left-tail test (Z values), 945

in hypothesis testing, 340
lessons learned templates, PDF:814
Likert rating scale in market research, 745
line graphs, 324. See also run charts
linear regression, 574, 598. See also regression

analysis; simple linear regression
linear relationships, in scatter diagrams, 641-643,

647-648
LMAD (Launch-Manage-Adapt-Discontinue), 6,

97-110
business questions, 100-101
common tool set, 102-104
described, 97-99
inputs required, 99-100
phases of, 97
process flow, 99
requirements-milestone linkage, 101-102
tools-tasks-deliverables, 104-110

logistic ordinal regression, 598
logistic regression, 575. See also regression

analysis
Loss Function model, in DFSS, 48
loss of quality. See Quality Loss
LSS (Lean Six Sigma). See Lean Six Sigma (LSS)

LSS (Lean Six Sigma) 987
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M
MA-MR (moving average-moving range) charts.

See control charts
Manage phase (LMAD), 97, 106-107
management quality review and checklist,

PDF:811
market behavioral dynamics mapping. See RWW

analysis
market definition. See RWW analysis
market perceived quality profile (MPQP), 

390-399
market research, 739, PDF:860-PDF:861

in advanced product planning, PDF:858
interview guide, 741-750

marketing, DMAIC and Lean Six Sigma in, 110.
See also SSFM (Six Sigma for Marketing)

marketing tasks, in Concept phase (CDOV) for
Fast Track projects, PDF:840

Master Black Belts, PDF:816
master-apprentice relationship, PDF:800
matrix diagrams, 399-411. See also Activity

Network Diagram (AND); affinity
techniques; ANOVA (analysis of variance);
benchmarking; brainstorming; cause and
prevention matrix; cause-and-effect
prioritization matrix; control charts;
cost/benefit analysis; data collection matrix;
DOE (design of experiment); FMEA;
hypothesis testing; KJ analysis; MPQP;
PDPC; prioritization matrices; process
maps; Pugh concept evaluation; QFD
(quality function deployment); RACI
matrix; regression analysis; RWW analysis;
7M toolset; SMART; solution selection
matrix; value stream analysis

matrix plots, in scatter diagrams, 650-651
matrix relations diagrams. See interrelationship

diagrams
mean (statistics), 684
Measure step

DMADV, 50
DMAIC, 15, 20

measurement system (DMAIC), 16
measurement system analysis (MSA), 412-430.

See also sampling
in market research, 747
for statistics, 697

measurement system evaluation method. 
See MSA (measurement system analysis)

measurements, in DMAIC, 25
median (statistics), 685
meeting agenda templates, PDF:812
meeting minutes templates, PDF:812
methodology for Six Sigma and project

management integration, selecting,
PDF:807-PDF:814

methods
adaptive nature of, 3
defined, 1
integration of, 6-7
iterative nature of, 4
operational-based, 5-6
project-based, 4-5

milestone charts. See Gantt charts
mind-mapping. See brainstorming

minimum requirements in Fast Track 
projects (CDOV)

Concept phase, PDF:841-PDF:842, PDF:847
Design phase, PDF:843, PDF:847
Optimize phase, PDF:844-PDF:845, PDF:847
Verify phase, PDF:846-PDF:848

mistake-proofing. See Poka-Yoke
mode (statistics), 685
monitoring projects, PDF:912-PDF:913
Monte Carlo simulations, 431-439. See also Gantt

charts; histograms; solution selection matrix
as project selection method, PDF:924-PDF:929

inputs, defining, PDF:929-PDF:930
outputs, defining, PDF:930-PDF:931
sensitivity analysis of, PDF:931-PDF:932
stochastic optimization, PDF:932-PDF:935

moving average-moving range charts. See control
charts

moving range. See I-MR charts
MPQP (market perceived quality profile), 

390-399. See also RWW analysis; SWOT
MSA (measurement system analysis), 412-430.

See also sampling
in market research, 747
for statistics, 697

multi-vari charts, 324, 327, 439-443. 
See also cause-and-effect prioritization
matrix; graphical methods

multi-vari plots. See multi-vari charts
multi-vari studies. See multi-vari charts
multiple characteristic charts. See group charts
multiple choice questions, in market 

research, 744
multiple linear regression, 599
multiple regression, 574, 582-594. 

See also regression analysis
multiple response questions, in market 

research, 744
multiplicative law of probability, 696
multivariate charts. See control charts

N
negative slope, in regression analysis, 600
Net Present Value (NPV), 240. 

See also cost/benefit analysis
network diagrams. See Activity Network

Diagram (AND); interrelationship diagrams
node diagrams. See Activity Network 

Diagram (AND)
noise diagrams. See DOE (design of experiment)
nominal charts. See target charts
nominal group technique. See brainstorming
non-comparative scales, in market research, 744
non-directional tests, directional tests versus, 366
non-linear regression, 574-575
non-linear relationships, in scatter diagrams, 

643-644
non-normal data transformations (Box-Cox

transformations), 228-229
non-value-added activities, in Lean methodology

defined, 37
types of, 37-39
waste elimination strategies, 39-40

normal distribution (statistics), 687-688
normal probability plots, 227-228. See also control

charts; process capability analysis
np-charts, 233-234. See also control charts

MA-MR988
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NPV (Net Present Value), 240. 
See also cost/benefit analysis

NUD (New, Unique, and Difficult) elements
in CDOV, 53-54
customer requirements in KJ analysis, 376

null hypothesis, 338, 352

O
OFAT (one factor at a time) experimental

technique, 253-254
offering pipe-line planning and activation. 

See RWW analysis
one sample t-test, example of, 353-356
one-tail tests, in hypothesis testing, 339
one-way ANOVA. See ANOVA (analysis of

variance)
open-ended questions, in market research, 

741-742
operational models, data analysis, and controls

tool set (LMAD), 103-104
operational-based methods, 5-6
optimization. See stochastic optimization
Optimize phase (CDOV), 54, 62-63

Fast Track project support
minimum requirements, PDF:844-PDF:845,

PDF:847
risk characteristics, PDF:843-PDF:844

ordinal scales, in market research, 745
organizational structure for Six Sigma and project

management integration, PDF:820-PDF:822
out-of-spec tolerances, in-spec tolerances versus,

PDF:764-PDF:766, PDF:778-PDF:779
outbound marketing, in SSFM, 70-73
outputs for Monte Carlo simulation, defining,

PDF:930-PDF:931

P
P Prime SPC charts, 233. See also control charts
p-charts, 232-233. See also control charts
p-value

in hypothesis testing, 341
in regression analysis, 578-579

PACE (Product and Cycle time Excellence),
PDF:888

paired t-test, example of, 356-360
parameters

in inferential statistics, 693
in sampling, 619

Pareto analysis, as project selection method,
PDF:922

Pareto charts, 324, 328, 331, 445-452. See also
cause-and-effect diagrams; fault tree
analysis; 5-Whys; graphical methods; 7QC
toolset; statistical tools

passive data collection, 739
payback period, 241
PDCA (Plan-Do-Check-Act), 5, 42
PDM (Precedence Diagram). See Activity

Network Diagram (AND)
PDPC (process decision program charts), 

515-521. See also risk mitigation plans; 
7M toolset

PDSA (Plan-Do-Study-Act), 5
DMAIC comparison, 43
as variation of Lean methodology, 42

Pearson’s coefficient of skewness, 692
Pearson’s Correlation Coefficient (r), 597, 642

pedagogy, PDF:832
people. See human resources; relationships in

workplace
percentage charts. See p-charts
performance. See quality measures
performance charts. See dotplots; histograms;

hypothesis testing; multi-vari charts; Pareto
charts; run charts; scatter diagrams; SWOT

performance development phase (technology
development process), PDF:895

performance indices, in benchmarking, 
PDF:792-PDF:793

performance variation. See also deviation
tolerances; Quality Loss; Quality Loss
Function

cause-and-effect analyses, PDF:779-PDF:780
in product development, PDF:777-PDF:779
robustness development, PDF:780-PDF:781

controllable design parameters, optimizing,
PDF:784-PDF:787

design concepts, selecting, PDF:783-PDF:784
stress factors, identifying, PDF:781, PDF:783

PERT (Program Evaluation and Review
Technique) charts, 453-461. See also Activity
Network Diagram (AND); QFD (quality
function deployment); WBS (work
breakdown structure)

PEST (Political, Economic, Social, and
Technological) analysis, 701

PFQT (productivity, financial, quality, time), 
13, 25

phase-gate reviews, in Six Sigma and project
management integration, PDF:823-PDF:824.
See also cost/benefit analysis

phase-gate structure
CDOV, 54
DMADV, 50

PIDOV (Plan-Identify-Design-Optimize-
Validate), 5, 65

pie charts, 325
pilot plans. See launch plans; solution selection

matrix
Plan phase (UAPL), 83, 92
PM. See project management
PMI (Project Management Institute), 

PDF:802-PDF:803
Poisson distribution (statistics), 691
Poka-Yoke, 462-464. See also matrix diagrams
political choices, as project selection method,

PDF:924
population sampling, 618, 620-621
Porter’s 5 Forces, 464-470. See also MPQP; RWW

analysis; SWOT
portfolio. See project portfolio
portfolio architecting, ranking, and balancing. 

See RWW analysis
portfolio risk analysis. See RWW analysis
portfolio selection. See project selection methods
portfolio strategic plan. See SWOT
positive slope, in regression analysis, 599
Post-Launch Operational Management process,

in SSFM, 70-71
post-launch operational processes, in LMAD, 97
post-launch reviews, in production development

process, PDF:907
power

in formula for success, PDF:876
in hypothesis testing, 342

power 989
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Precedence Diagram (PDM). See Activity
Network Diagram (AND)

precision, accuracy versus, 413-415
prerequisites for CDOV, 56-57
primary customer research, 739
principles of Six Sigma

adaptive nature of methods, 3
data-driven decision-making, 4
iterative nature of methods, 4
operational-based methods, 5-6
process-centric view, 3
project-based methods, 4-5
result-metrics focus, 3
Tools-Tasks-Deliverables linkage, 2

prioritization matrices, 470-485. See also
cause-and-effect prioritization matrix;
matrix diagrams; Porter’s 5 Forces; 7M
toolset; solution selection matrix

probability, 603, 695-696
probability distributions. See Monte Carlo

simulation
probing questions, in market research, 742
problem definition, in DMAIC, 25
problem statements, 666
process behavior charts. See control charts
process capability analysis, 486-515. See also MSA
Process Capability Indexes (CPIs), 488-495
process capability study. See process capability

analysis
process classification analysis, 176, 179-181
process decision program charts (PDPC), 515-521
process definition tool set (LMAD), 102-103
process fishbone diagrams, 187. See also

cause-and-effect diagrams
process FMEA, 303-304. See also FMEA
process improvement methodology. See DMAIC
process innovation methodology. See DMADV
process maps, 522-533. See also ANOVA (analysis

of variance); cause-and-effect diagrams;
cause-and-effect prioritization matrix; CTQ
(critical-to-quality); data collection matrix;
DOE (design of experiment); fault tree
analysis; 5-Whys; FMEA; hypothesis testing;
MSA; PDPC; PERT charts; RACI matrix;
7QC toolset; SMART; value stream analysis

Process Planning QFD matrix, 545
process risk management tool set (LMAD), 103
process sampling, 621-622
process tools for statistics, 697
Process-based RACI matrix, 555
process-centric view, 3
processes, defined, 1, 70
procurement contract templates, PDF:813
procurement management, in project

management, PDF:813
procurement management plan checklist,

PDF:813
producers, Quality Loss examples, PDF:768
product development, performance variations

and, PDF:773-PDF:774, PDF:777-PDF:779
product development process

adapting for specific projects, PDF:897-PDF:898
advanced product planning process in,

PDF:891-PDF:894
advantages of, PDF:887-PDF:888
decisions in, PDF:908-PDF:911

decision processes, PDF:911-PDF:912
gate keepers, PDF:918-PDF:919

gate reviews, PDF:914-PDF:917
project monitoring, PDF:912-PDF:913

examples of, PDF:888-PDF:889
as investment, PDF:908
phases, description of, PDF:901-PDF:907
post-launch reviews, PDF:907
project portfolio, PDF:889-PDF:891
structure of, PDF:899-PDF:901
technology development process in, 

PDF:894-PDF:895, PDF:897
product development teams

customer involvement, PDF:851
direct involvement, when to use, 

PDF:851-PDF:852
importance in determining requirements,

PDF:852-PDF:853
importance to business, PDF:854
importance to teams, PDF:856-PDF:857
methods for, PDF:860-PDF:867
quality function deployment (QFD), usage in,

PDF:867-PDF:870
timeframes for, PDF:857-PDF:860

customers, determining who is customer,
PDF:855-PDF:856

product FMEA, 304. See also FMEA
Product Planning QFD matrix, 545. See also QFD

(quality function deployment)
product quality, in MPQP, 391
product reliability

perceptions of, PDF:765
performance variations and, PDF:777-PDF:778

product robustness, PDF:774
cause-and-effect analysis, PDF:779-PDF:780
development of, PDF:780-PDF:781

controllable design parameters, optimizing,
PDF:784-PDF:787

design concepts, selecting, PDF:783-PDF:784
stress factors, identifying, PDF:781, PDF:783

performance variations and, PDF:778
product service departments, experiences in,

PDF:863-PDF:864
products, Quality Loss, PDF:766-PDF:767,

PDF:769
professionalism of team, PDF:818
Program Evaluation and Review Technique

(PERT) charts. See Activity Network
Diagram (AND); PERT charts

program managers, PDF:802, PDF:816
program offices, PDF:820-PDF:821
project bar charts. See Gantt charts
project budget worksheets, PDF:810
project change request forms, PDF:809
project charters, 667-670. See also cost/benefit

analysis; GOSPA; PDPC; WBS (work
breakdown structure)

project close-out team questionnaires, PDF:812
project clustering, as project selection method,

PDF:923
project coordinators, PDF:815
project directories, PDF:812
project management, PDF:799, PDF:801-PDF:803,

PDF:815
best practices, PDF:803
combined with Six Sigma and communities of

practice, PDF:804-PDF:807
elements of, PDF:808

communication management, 
PDF:811-PDF:812

cost management, PDF:809-PDF:810

Precedence Diagram (PDM)990
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human management, PDF:812
integration, PDF:813-PDF:814
procurement management, PDF:813
quality management, PDF:811
risk management, PDF:810-PDF:811
scope management, PDF:809
time management, PDF:809

Six Sigma integration
certification levels, PDF:824-PDF:825
governance process, PDF:822-PDF:824
human resources, PDF:814-PDF:818, PDF:820
organizational structure, PDF:820-PDF:822
resource guidance, PDF:824
selecting methodology, PDF:807-PDF:814

terminology, PDF:802
Project Management Institute (PMI), 

PDF:802-PDF:803
project manager evaluation forms, PDF:812
project monitoring, PDF:912-PDF:913
project notebook templates, PDF:813
project phase-gate reviews. See phase-gate

reviews
project planning tools. See QFD (quality function

deployment)
project plans. See Gantt charts
project portfolio

in product development process, 
PDF:889-PDF:891

in Six Sigma and project management
integration, PDF:822-PDF:823

project prioritization matrix, as project selection
method, PDF:923

project responsibility matrix, PDF:812
project schedule tools and templates, PDF:809
project selection methods, PDF:921-PDF:922

aerospace R&D example, PDF:927-PDF:928
Cost of Poor Quality (COPQ), PDF:922
Monte Carlo simulation, PDF:924-PDF:929

inputs, defining, PDF:929-PDF:930
outputs, defining, PDF:930-PDF:931
sensitivity analysis of, PDF:931-PDF:932
stochastic optimization and, PDF:932-PDF:935

Pareto analysis, PDF:922
political choices, PDF:924
project clustering, PDF:923
project prioritization matrix, PDF:923
quality function deployment (QFD), PDF:923
in Six Sigma and project management

integration, PDF:822-PDF:823
theory of constraints (TOC), PDF:924
value-based management, PDF:923

project sponsors, phase-gate reviews, PDF:823
project staffing request forms, PDF:812
project status reports, PDF:812
project team organization charts, PDF:812. 

See also SMART
project-based methods, 4-5
Project-based RACI matrix, 555
projective techniques, for probing questions, 742
proportion charts. See p-charts
prototype testing, PDF:864-PDF:865
Pugh concept evaluation, 534-542. See also

cause-and-effect prioritization matrix;
conjoint analysis; matrix diagrams; MPQP;
prioritization matrices; RWW analysis;
solution selection matrix; TRIZ

Pugh concept generation, PDF:912
Pugh matrix. See Pugh concept evaluation

Q
QFD (quality function deployment). See quality

function deployment (QFD)
quadratic regression, 574
Quality Control QFD matrix, 545
quality function deployment (QFD), 197, 543-553.

See also ANOVA (analysis of variance);
benchmarking; boxplots; brainstorming;
cause-and-effect diagrams; cause-and-effect
prioritization matrix; conjoint analysis; CTQ
(critical-to-quality); DOE (design of
experiment); dotplots; fault tree analysis; 
5-Whys; graphical methods; hypothesis
testing; interrelationship diagrams; KJ
analysis; matrix diagrams; MPQP; 
multi-vari charts; Pareto charts; process
capability analysis; Pugh concept
evaluation; TRIZ; voice of customer
gathering techniques

customer involvement in, PDF:867-PDF:870
as project selection method, PDF:923

Quality Loss, PDF:766-PDF:767, PDF:769
Quality Loss Function, PDF:769-PDF:773
quality management, in project management,

PDF:811
quality measures, tolerance for deviation,

PDF:763. See also performance variations
in-spec versus out-of-spec tolerances, 

PDF:764-PDF:766, PDF:778-PDF:779
product development and, PDF:773-PDF:774
Quality Loss, PDF:766-PDF:767, PDF:769
Quality Loss Function, PDF:769-PDF:773

quota sampling, 625

R
R-Square-adjusted, in regression analysis, 

577-578
RACI (responsible, accountable, consulted,

informed) matrix, 554-560, PDF:910. 
See also matrix diagrams; SMART; 
WBS (work breakdown structure)

random number generation, in sampling, 638-639
random population sampling, 623
range (statistics), 686
ranking questions, in market research, 743
RAPID analysis, for decisions, PDF:910-PDF:911
rating scales, in market research, 744
ratio ranking questions, in market research, 743
ratio scales, in market research, 745
Real-Win-Worth (RWW) analysis, 560-571. 

See also matrix diagrams; Pugh concept
evaluation; solution selection matrix; SWOT

recognizing myself (levels of engagement),
PDF:882

recruitment programs, PDF:818
reducing variation with DMAIC, 13
regression analysis, 571-600. See also cause-and-

effect diagrams; cause-and-effect
prioritization matrix; control charts;
dotplots; fault tree analysis; 5-Whys;
interrelationship diagrams; Pareto charts;
scatter diagrams

in inferential statistics, 694
in scatter diagrams, 643-644

regression lines, 599, 649
regression models, 599

regression models 991
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relationship diagrams. See interrelationship
diagrams

relationships in workplace, PDF:873-PDF:874
conscious approach to, PDF:874-PDF:876,

PDF:878-PDF:879
levels of engagement

determining, PDF:879-PDF:881
list of, PDF:882-PDF:885

reliability. See product reliability
representative sampling, 619-620
requirement matrix. See quality function

deployment (QFD)
requirements

business goals of IDEA, 74-75
business questions

answered by DMAIC, 16-17
answered by Lean methodology, 31
in LMAD, 100-101
UAPL, 84

determining with customer involvement,
PDF:852-PDF:853

for DFSS evaluation, 56-57
for DMAIC evaluation, 16-17
LMAD, inputs required, 99-100

requirements clarification phase (technology
development process), PDF:895

requirements-milestone linkage (LMAD), 101-102
requirements-phase linkage

DFSS, 58
DMAIC, 18
IDEA, 76-77
Lean methodology, 32
UAPL, 84, 86

residual, in regression analysis, 597, 599
resource guidance for Six Sigma and project

management integration, PDF:824
resources. See human resources
responsibility, in formula for success, PDF:876
responsibility charts. See RACI matrix
responsible (RACI matrix), 555
result-metrics focus, 3
Return on Assets (ROA), 240. See also cost/benefit

analysis
Return on Investment (ROI), 240. 

See also cost/benefit analysis
reverse fishbone diagrams, 187-188. 

See also cause-and-effect diagrams
review scorecards, 660-662
right-tail test (Z values), 339, 948
risk, defined, 603
risk analysis tools, PDF:810
risk characteristics, in CDOV Fast Track projects

Concept phase, PDF:839-PDF:841
Design phase, PDF:842-PDF:843
Optimize phase, PDF:843-PDF:844
Verify phase, PDF:845-PDF:846

risk control phase (risk management), 609
risk event assessment forms, PDF:810
risk filter processes, PDF:811
risk identification phase (risk management), 

603-605
risk management. See also risk mitigation plans

defined, 603
phases of, 603-609
in project management, PDF:810-PDF:811

risk mitigation plans, 601-610, PDF:810. 
See also cause and prevention matrix; control
charts; cost/benefit analysis; DOE (design of
experiment)

Risk Opportunity Analysis Model (ROAM),
PDF:810

Risk Priority Number (RPN), 297
risk quantification phase (risk management), 

605-607
risk response phase (risk management), 607-608
risk watch lists, PDF:811
ROA (Return on Assets), 240. See also cost/benefit

analysis
ROAM (Risk Opportunity Analysis Model),

PDF:810
robust design principle, in DFSS, 48-49
robustness. See product robustness
robustness development phase (technology

development process), PDF:896
ROI (Return on Investment), 240. 

See also cost/benefit analysis
roles and responsibilities charts. See RACI matrix
Rolled Throughput Yield (RTY), 495. 

See also process capability analysis
roof-shaped matrix, 403
root cause analysis. See CTQ (critical-to-quality);

dotplots; fault tree analysis; 5-Whys;
hypothesis testing; interrelationship
diagrams; process capability analysis;
regression analysis

round-robin brainstorming. See brainstorming
RPN (Risk Priority Number), 297
RTY (Rolled Throughput Yield), 495. 

See also process capability analysis
run charts, 325, 328, 610-614. See also graphical

methods; process capability analysis; 7QC
toolset; SMART; statistical tools

RWW (Real-Win-Worth) analysis, 560-571. 
See also matrix diagrams; Pugh concept
evaluation; solution selection matrix; SWOT

S
salaries, PDF:818
sales. See marketing
sample size, 625-628

calculating, 628-638
sample statistics, in inferential statistics, 693
sampling, 618-639. See also regression analysis
sampling error, defined, 620
scatter diagrams, 325, 640-653. See also cause-and-

effect prioritization matrix; graphical
methods; regression analysis; 7QC toolset;
statistical tools

in regression analysis, 594-599
when to use, 328

scope management, in project management,
PDF:809

scorecards, 653-663
secondary customer research, 739
seed strategies, PDF:818
segmentation, stratification versus, 698
segmentation and opportunity identification. 

See RWW analysis
selecting

projects. See project selection methods
tools, 7-8

self-selected sampling, 625
Semantic Differential scale, in market 

research, 745
sensitivity analysis, of Monte Carlo simulations,

PDF:931-PDF:932

relationship diagrams992
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service FMEA. See process FMEA; 
product FMEA

service quality, in MPQP, 391
7M toolset, 130, 137, 370, 403, 517, 615-616, 713.

See also 7QC toolset
7MP toolset. See 7M toolset
7QC toolset, 174, 204, 331, 446, 611, 616-617, 644,

699. See also 7M toolset
shape (in descriptive statistics), 687-692
short run charts. See control charts
significance level, in hypothesis testing, 341
simple linear regression, 580-582, 599
simple matrix. See matrix diagrams
SIPOC (Supplier-Input-Process-Output-

Customer), 663-665. See also matrix
diagrams; process maps; SMART; WBS
(work breakdown structure)

6Ms. See 5Ms and P; risk mitigation plans
Six Sigma

combined with project management 
and communities of practice, 
PDF:804-PDF:807

complexity of, PDF:827-PDF:828
contexts of, PDF:873
evolution of, 1
methods, integration of, 6-7
principles

adaptive nature of methods, 3
data-driven decision-making, 4
iterative nature of methods, 4
operational-based methods, 5-6
process-centric view, 3
project-based methods, 4-5
result-metrics focus, 3
Tools-Tasks-Deliverables linkage, 2

project management integration
certification levels, PDF:824-PDF:825
governance process, PDF:822-PDF:824
human resources, PDF:814-PDF:818, PDF:820
organizational structure, PDF:820-PDF:822
resource guidance, PDF:824
selecting methodology, PDF:807-PDF:814

project selection methods. See project selection
methods

Six Sigma for Marketing. See SSFM (Six Sigma for
Marketing)

skewness (statistics), 691
skills assessment, PDF:819
SLEPT (Social, Legal, Economic, Political, and

Technological) analysis, 701
slope, in regression analysis, 599
SMART, 665-672. See also cost/benefit analysis;

GOSPA; PDPC
solution impact diagrams. See reverse fishbone

diagrams
solution selection matrix, 672-680. See also

ANOVA (analysis of variance); conjoint
analysis; hypothesis testing; matrix
diagrams; MPQP; prioritization matrices;
Pugh concept evaluation; QFD (quality
function deployment)

Solutions House (learning company), PDF:833
SOP (standard operating procedures). 

See cause and prevention matrix; CTQ 
(critical-to-quality); data collection matrix;
DOE (design of experiment); process maps;
value stream analysis

SPC (statistical process control) charts. 
See control charts

special cause variation (statistics), 686
splines technique, in regression analysis, 575
SSFM (Six Sigma for Marketing), 5, 10, 67-111. 

See also Six Sigma
additional resources for information, 111
described, 68
IDEA. See IDEA
inbound marketing, 70-71
LMAD. See LMAD
objective of, 67-68
outbound marketing, 70-73
Post-Launch Operational Management process,

70-71
Strategic Planning and Portfolio Renewal

process, 69
Strategic-Tactical-Operational triangle, 69
Tactical Planning and Portfolio Renewal

process, 69
UAPL. See UAPL

stabilized charts. See short run charts
staged deployment of SSFM, 73
stakeholder analysis, 680-683
stakeholders, 668
standard deviation (statistics), 626, 687
standard normal distribution (statistics), 688-690
standard normal table (Z values)

left-tail test, 945
right-tail test, 948

standard operating procedures (SOP). 
See cause and prevention matrix; CTQ 
(critical-to-quality); data collection matrix;
DOE (design of experiment); process maps;
value stream analysis

standard toolset (DMAIC), 16
State-Gate, PDF:888
static populations, sampling, 620
statistical analysis. See dotplots
statistical distribution tables

chi-square distribution critical values, 941
F distribution critical values (ANOVA), 942, 944
standard normal table (Z values)

left-tail test, 945
right-tail test, 948

t distribution critical values, 939-940
statistical process control (SPC) charts. 

See control charts
statistical tools, 684-697. See also boxplots;

graphical methods; MSA; multi-vari charts;
Pareto charts; sampling

STEEPLE (Social/demographic, Technological,
Economic, Environmental (natural),
Political, Legal, and Ethical) analysis, 701

stem-and-leaf, 325. See also graphical methods
Stick with a Winner experimental technique, 

254-255
stochastic optimization, Monte Carlo simulation

and, PDF:932-PDF:935
Strategic Planning and Portfolio Renewal

process, in SSFM, 69
strategic planning process, benchmarking in,

PDF:794-PDF:795
Strategic-Tactical-Operational triangle, in SSFM,

69
stratification, 697-699. See also 7QC toolset;

statistical tools
stratified dot plots. See dotplots
stratified random population sampling, 623-624
stress factors in product robustness development,

identifying, PDF:781, PDF:783

stress factors in product robustness development 993
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student t-distribution (statistics), 690
subgroup process sampling, 624
success, formula for, PDF:875-PDF:876
summary value add matrix, 730-731
Supply Chain Management (benchmarking

leading practice), PDF:794
surveys, customer surveys, PDF:863
swim-lane process maps. See process maps
SWOT (Strengths-Weaknesses-Opportunities-

Threats), 699-711. See also MPQP; Porter’s 5
Forces; Pugh concept evaluation; QFD
(quality function deployment); RWW
analysis; solution selection matrix

systematic diagrams. See tree diagrams
systematic process sampling, 623-624
systems FMEA, 304. See also FMEA

T
t distribution critical values (table), 939-940
T-shape matrix, 402
t-test. See also hypothesis testing

one sample t-test, example of, 353-356
paired t-test, example of, 356-360

tables. See matrix diagrams
Tactical Planning and Portfolio Renewal process,

in SSFM, 69
target charts. See control charts
task scorecards, 658-660
tasks, Tools-Tasks-Deliverables linkage, 2
team leaders, PDF:818
teams. See product development teams
technology development process, 

PDF:838-PDF:839, PDF:894-PDF:897
Test at Extremes experimental technique, 255-256
test example (discovery-based learning),

PDF:829-PDF:830
test for equal variances. See ANOVA (analysis of

variance)
test statistics, in hypothesis testing, 338
testing, prototype testing, PDF:864-PDF:865
Theory of Constraints (TOC), 40-41, PDF:924
3C litmus test (Lean methodology), for value-

added activities, 36
time management, in project management,

PDF:809
time plots. See run charts
time series plots. See run charts
time-based value add analysis, 732
time-delay fishbone diagrams, 188. 

See also cause-and-effect diagrams
timeframes for customer involvement, 

PDF:857-PDF:860
TOC (Theory of Constraints), 40-41, PDF:924
tolerance for deviation in quality measures,

PDF:763. See also performance variations
in-spec versus out-of-spec tolerances, 

PDF:764-PDF:766, PDF:778-PDF:779
product development and, PDF:773-PDF:774
Quality Loss, PDF:766-PDF:767, PDF:769
Quality Loss Function, PDF:769-PDF:773

tool scorecards, 655-658
tool set (LMAD), 102-104
tools

selecting, 7-8
Tools-Tasks-Deliverables linkage, 2

tools-tasks-deliverables
DFSS, 59-64
DMAIC, 19-24
IDEA, 77-80
Lean methodology, 32-36
LMAD, 104-110
UAPL, 87-96

Tools-Tasks-Deliverables linkage, 2
Toyota, Lean Production at, 30
training, discovery-based learning. 

See discovery-based learning
training plans. See process maps; value stream

analysis
transformation of non-normal data (Box-Cox

transformations), 228-229
transition plans, 410-411. See also benchmarking;

cause and prevention matrix; control charts;
DOE (design of experiment); FMEA; matrix
diagrams; PDPC; Pugh concept evaluation;
solution selection matrix

tree analysis. See tree diagrams
tree diagrams, 712-715. See also Activity Network

Diagram (AND); affinity diagrams; affinity
techniques; brainstorming; interrelationship
diagrams; KJ analysis; 7M toolset

TRIZ, 715-726
two-tailed tests, in hypothesis testing, 340
two-way ANOVA with replicates. See ANOVA

(analysis of variance)
two-way ANOVA without replicates. 

See ANOVA (analysis of variance)
Type I error, in sampling, 626
Type II error, in sampling, 626

U
u-charts, 235-236. See also control charts
UAPL (Understand-Analyze-Plan-Launch), 5-6,

52, 81-96
business questions, 84
concept strategy inputs, 83
described, 81-83
phases of, 82
process flow, 83
requirements-phase linkage, 84, 86
tools-tasks-deliverables

Analyze phase, 90-91
Launch phase, 94, 96
Plan phase, 92
Understand phase, 87, 89

uncertainty, defined, 603
Understand phase (UAPL), 82, 87, 89
unit charts. See u-charts
unit-to-unit stress factors, PDF:782

V
Validate step (DMADV), 50
value, in Lean methodology, 36
value propositions, PDF:853, PDF:857-PDF:858
value stream analysis, 727-737. See also PERT

charts; process maps
value stream mapping (VSM), 735-737. 

See also value stream analysis
value-added activities, in Lean methodology, 

29, 36

student t-distribution (statistics)994
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value-based management, as project selection
method, PDF:923

variables, in regression analysis, 600
variance (statistics), 686-687
variations. See also performance variations

in descriptive statistics, 685-687
of DFSS, 64-65
of DMAIC, 26-27
of Lean methodology, 42-44
reducing with DMAIC, 13

Verify phase (CDOV), 54, 63-64, 
PDF:845-PDF:848

vision, in formula for success, PDF:876
visiting customers at workplaces, 

PDF:865-PDF:866
VOB (voice of business) requirements. See voice

of customer gathering techniques
VOC (voice of customer). See voice of customer

gathering techniques; customer
involvement

voice of customer gathering techniques, 737-752.
See also Activity Network Diagram (AND);
affinity diagrams; benchmarking; cause-
and-effect diagrams; cause-and-effect
prioritization matrix; conjoint analysis; CTQ
(critical-to-quality); customer involvement;
fault tree analysis; 5-Whys; FMEA; Gantt
charts; GOSPA; KJ analysis; MPQP; PDPC;
Pugh concept evaluation; QFD (quality
function deployment); RWW analysis;
solution selection matrix; SWOT

VSM (value stream mapping), 735-737. 
See also value stream analysis

W
waste. See also non-value-added activities in Lean

methodology
categories of, 729-730
elimination strategies in Lean methodology, 

39-40
WBS (work breakdown structure), 753-757,

PDF:813. See also tree diagrams
weighted Pareto analysis, 452. 

See also Pareto charts
Why-Why. See 5-Whys
won/loss analysis. See SWOT
work breakdown structure (WBS), 753-757,

PDF:813. See also tree diagrams
workflow diagrams. See process maps
working for customers, PDF:866
workplace relationships. See relationships in

workplace
written reports. See interrelationship diagrams

X–Z
X-bar and R charts, 229-230. See also control charts
X-bar and S charts, 230-231. See also control charts
X-charts. See I-MR charts
X-R charts. See I-MR charts
X-shape matrix, 403
X-Y graphs. See scatter diagrams
XmR. See I-MR charts

Y = f (X), 758-759
Y-shape matrix, 402
Yellow Belts, PDF:816

Z values
left-tail test, 945
right-tail test, 948

Z-charts. See short run charts
Z-test. See hypothesis testing

Z-test 995
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