
THE SIX SIGMA
PERFORMANCE
HANDROOK
A Statistical Guide to
Optimizing Results

Praveen Gupta

McGraw-Hill
New York Chicago San Francisco Lisbon London Madrid
Mexico City Milan New Delhi San Juan Seoul
Singapore Sydney Toronto

 
 

  
© 2008 AGI-Information Management Consultants   

May be used for personal purporses only or by  
libraries associated to dandelon.com network. 



CONTENTS

Foreword by T.IV1. Kubiak xv
foreword by Lonnie Rogers xvii
Preface xix
Acknowledgments xxi
Introduction xxiii

Chapter 1. Challenges in Implementing Six Sigma

Six Sigma Evolution I
Motorola's Experience 3
The Chain Reaction 4
Potential for Failure 5

Leadership Failures 7
Black Belt Failures 8
Green Belt Failures 8
Employee Failures 9
Consultant Failures 9
Corporate Failures 9

Six Sigma Experience 11
Current Implementations 12

Caterpillar 12
3M 13
Scars / 3
Bank of America 14
Ideal Aerosmith—Six Sigma at a Small Company 14

Six Sigma and Lean 16
Rolls-Royce to Wal-Mart 18
Back to Motorola 20
Sustaining Six Sigma 21
Six Sigma on Six Sigma 22
Six Sigma Challenges 23

Chapter 2. Balanced Approach to Planning 25

Convergence of Theories 26
Intellectual Capital, Knowledge Management,

and Intangible Asset Growth 27



viii CONTFNTS

Balancing Short- Term Gain with Long-Term Value Creation 28
Rcvitalization of Six Sigma 28

Launching a Six Sigma Initiative 30
The Who—Understanding the Business 31
The Why—Understanding the Driver of Opportunity 33
The What and When—What Do You Want or Need
to Accomplish? 3 7

The How—Identifying Capabilities and Resources 41
The Where^Establishing Focus 42

Critical Responsibilities of the Leader for Six Sigma 54
Own the Vision 5 /
Lead from the Front 52
Establish the Direction 52
Align People 52
Motivate and Inspire 53
Set Realistic Expectations 53
Establish Accountability 54
Communicate 54
Use the Plan—Market and Publicize 54
Keep the locus 54
Stay Involved 55

Implementing Plans 55
Tools for Implementing 56
Absolutes and Desirables 56

Managing Change 58
The Criticality 58
The Fundamentals 59
Understanding Some Basics 60
Open People's Minds for Change 61
Tools and Elements to Support Management of Change 64
Managing Scope Creep 66
Alignment and Interlinking 67
Positive Expression 67
Timely and Routine Reviews 68
Reward and Recognition 68
Collaboration 68
Leveraging Contact Points with Stakeholders 69
Communication 69

Achieving Results 72
Goals, Commitments, and Results 73
Audit—A Must! 75
Communication 75

Sustaining and Enhancing Performance 75
Follow Through on Accountability 76
Communicate Results 76



CONTENTS

Know When to Make Adjustments 76
Maintain Your Tools 76
Avoid Blind Spots 84
Recognize Informal Boundaries 85
Do Not Assume Horizontal Connections 86
Prevent Overdelegation of Issues 86
Manage Required Shifts in Skill Mix Sets 87
Manage Fears and Ownership of the Current Status 88
Avoid Fixing Unique Issues 89
Encourage Sharing Bad News 90

Chapter 3. Application of Six Sigma Tools 91

Six Sigma Methodology 91
Road Map to Six Sigma 9/
Six Sigma Body of Knowledge 94
Key Black Belt Tools 94
DMAIC Methodology 96
Six Sigma Project Forms 102
Significance of Breakthrough 103

Chapter 4. Identifying the Problems—-Define Phase 125

Tools 126
Listening to Customers 126

Internal Customers 127
External Customers /28
Validating Customer Lists 129
Voice of the Customer Analysis 129
Kano Model 134
Affinity Diagram 140

Pareto Analysis 141
When the Pareto Chart Does Not Conform to 80:20 J44
Weighted Pareto Analysis /45
Pareto (Project) Priority Index 146

Force Field Analysis 148
Process Mapping 153

Flowchart Symbols ] 56
SIPOC 158

Constructing a SIPOC Table /59
Understanding Stakeholders 161
Stakeholder Analysis 165



Project Charter /66
Business Case /68
Problem Definition J69
Project Scope /69
Goal Statement 170
Roles of the learn Members 171
Project Timeline 172
Resource Requirements 173

Chapter 5. Understanding the Scope of the Problem—
Measure Phase 175

ABCs of Statistics /75
Data and Dala Sets 176
Elements, Variables, and Observations 176
Scales of Measurement 1 77
Qualitative Data 179
Quantitative Data 180
Discrete and Continuous Quantitative Data 180
Cross-Sectional Data 180
Time-Series Data 180
Dala Sources 18]
Statistical Studies 182
Errors in Data Acquisition 183
Frequency Distribution 183
Bar Graphs 185

Quantitative Data 185
Frequency Distribution /85
Histograms 186

Exploratory Data Analysis 188
Scatter Diagrams 189
Summarizing Data: [Numerical Methods /90

Statistical Thinking 194
Normal Distribution /94
Example Application 196
Random versus Assignable Variation /98

Digging for Gold 200
Starling at Home 200
What Happens at Work? 202
Activity-Based Cost Accounting 203
Effect of Poor Quality 204
Whal Can Be Done? 204

Measure for Measure 206
Definition of Terms 208
MSA Fundamentals 210



CON'H-XIS

R&R Analysis Methods 210
R&R Study Procedure 210
Measurement System Data Analysis 21 /
Measures of Six Sigma 2 / 7
Calculating Sigma Level 217
Calculating Sigma for Discrete Data 218
Process Performance Measures 223

Chapter 6. Developing a Solution—Analyze Phase 227

Fishing for the Causes—Cause-and-Effect Analysis 228
Constructing a Cause-and-Effect Diagram 231

Looking for Trouble—FMEA 235
Performing FMEA 238

Variability Is Evil—MuInvariable Analysis 243
Predicting Performance: Regression Analysis 248

Selecting Variables 252
Performing Regression Analysis 255

Evaluating Change through the Power of Testing: Hypothesis
Testing 257
Steps for Testing a Hypothesis 260

Evaluating Means: Analysis of Variance 266
ANOVA Testing 269
ANOVA Using Excel 270

Chapter 7. Breakthrough Solutions—Improve Phase 273

Overview 274
Idea Sourcing 274
Innovation 277

Comparative Experiments—Current versus Better 286
Parametric Output 286
Nonparametric Output 293

Universal Design of Experiments—Component Search 298
Key Assumptions 299
Procedure 300
Capping Run 30/

Design of Experiments—Full Factorials 302
Full-Factorial Experiments 303
Steps for Conducting a Full-Factorial Experiment 306

Robustness—-Optimization 314
Taguchi Method 314
Response Surface Methodology 3 18



xii CoNTLNrs

Chapter 8. Sustaining Breakthrough—Control Phase 323

Thinking Right 324
Defining Roles and Responsibilities 324
Documenting Practices and Changes 325
Process Model for Documentation 326
Training 327

Managing the Process 328
Data Quality 329
Control Charts 332

Valuing Workers 340
Leadership Focus 340
Employee Participation in Making Decisions 342
Communication 343
Work Environment 344
Integrated Thinking 344
Precontrol Charts 345

Leading Improvement 348
Management Requirements 348
Auditing Six Sigma Implementation 350
Corrective Errorproofing 360
Management Review 361
Selling Six Sigma Successes 361

Counting the Change 362
Standards and Scorecards 363
Six Sigma Business Scorecard 369

Knowledge Management 377
Problem of Consensus 377
Changes in Waste and Inefficiency 377
Data, Information, and Knowledge 378
Focus on Results and Sources 378
Information to Knowledge 379
What Knowledge Is and How It Is Created 379
Knowledge-Creating Organizations 381
Learning Organizations 382
Knowledge Creation 382
Obstacles to Learning 383
Six Sigma and Knowledge Creation 383
Learning Curves 387

Chapter 9. Optimizing Six Sigma 393

Overview of the Theory of Constraints (TOO 393
TOC and PDCA Mapping 396



CON TF NTS

Exploiting TOC Concepts for Six Sigma 398
Implementation 402

Managing Layers of Resistance to Change 403
Applying TOC to Six Sigma 404

Exploiting and Subordinating Constraints for Six Sigma 406
Developing an Action Plan 406
Following Up on the Action Plan 408
The Optimized Six Sigma Implementation Plan 408
Managing Constraints for Optimizing Results 413

Chapter 10. Speeding up Six Sigma 421

Earlier Efforts to Reduce Cycle Time 42 /
Integration of Lean into Six Sigma 424
Principles of Lean Thinking 427
Lean Tools for Six Sigma 428

Value-Stream Mapping (VSM) 429
Muda 435
5-S 441
Total Productive Maintenance (TPM) 444

Chapter 11. Frequently Asked Questions 451

Six Sigma Basics 45 /
Six Sigma Training 462
Six Sigma Implementation 465
Six Sigma Results and Return on Investment 467
Integration of Six Sigma with Other Initiatives 470

Appendix. Six Sigma Books 473

Bibliography 485
Websites 489

Index 491


