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Prologue: Simple examples
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Comparison of two groups
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Comparison of two groups
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Linear regression
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Linear regression
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1. A shortcut to linear models
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Estimation

≈ Fisher information
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Gauss Markov Theorem
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Linear regression
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2. Designs and design criteria
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Design criteria

minimise
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D: 
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design points
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3. Approximate designs

etc. …
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Convexity

set Ξ of approximate designs is convex
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4. The Equivalence Theorem
directional derivative
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The General Equivalence Theorem

if and only if
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Sensitivity
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Sensitivity
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D-criterion
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Linear criteria
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Pros and cons

usually not constructive 
exception:polynomial regression

efficiency bounds

algorithms



Polynomial regression
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Efficiency bounds
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Algorithms
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Design
individual design
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Single group designs
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Linear criteria



An Equivalence Theorem
convexity
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Variance components

convexity fails (within individuals)
even for single parameters (e.g. d11)

“equivalence theorems” (which?)
give only necessary conditions



A Multivariate Equivalence Theorem
generalised multivariate designs
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unbalanced designs 
(e.g. individual designs singular)

single group designs not applicable for 
treatment comparisons
non-linear models

(linear approximation: appropriate?)

Epilogue: Open Problems

Need for a more general approach !!!
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