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2.1 Basics of Experimental Design 51
2.1.1 Objectives and Strategies 51
2.1.2 Variables and Responses: Factors, Levels,

Effects and Interactions 52
2.2 Analysis of Experimental Designs 53

2.2.1 Factorial Designs 53
2.2.2 2f Factorial Designs 54
2.2.3 Algorithms: BH2 and Yates 56
2.2.4 Graphical and Statistical Analysis 58
2.2.5 Blocking Experiments 62
2.2.6 Confounding: Fractional Factorial Designs 63
2.2.7 Saturated Designs: Plackett–Burman Designs.

Use in Screening and Robustness Studies 64
2.3 Taguchi’s Approach to Experimental Design 66

2.3.1 Strategies for Robust Designs 66
2.3.2 Planning Experiments: Orthogonal Arrays 68
2.3.3 Robust Parameter Design: Reducing Variation 74
2.3.4 Worked Example 77

2.4 Optimisation 83
2.4.1 Experimental Optimisation 83
2.4.2 The Simplex Method 84
2.4.3 The Modified Simplex Method 89

2.5 Examples of Practical Applications 141
References 141

Chapter 3 Ordinary Multiple Linear Regression and Principal

Components Regression
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