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prior to the 1970 s a substantial literature had accumulated on the theory of optimal design particularly of
optimal linear regression design to a certain extent the study of the subject had been piecemeal different criteria
of optimality having been studied separately also to a certain extent the topic was regarded as being largely of
theoretical interest and as having little value for the practising statistician however during this decade two
significant developments occurred it was observed that the various different optimality criteria had several
mathematical properties in common and general algorithms for constructing optimal design measures were
developed from the first of these there emerged a general theory of remarkable simplicity and the second at least
raised the possibility that the theory would have more practical value with respect to the second point there does
remain a limiting factor as far as designs that are optimal for parameter estimation are concerned and this is that
the theory assumes that the model be collected is known a priori this of course underlying data to is seldom the
case in practice and it often happens that designs which are optimal for parameter estimation allow no possibility
of model validation for this reason the theory of design for parameter estimation may well have to be combined
with a theory of model validation before its practical potential is fully realized nevertheless discussion in this
monograph is limited to the theory of design optimal for parameter estimation

optimal design for nonlinear response models discusses the theory and applications of model based experimental
design with a strong emphasis on biopharmaceutical studies the book draws on the authors many years of
experience in academia and the pharmaceutical industry while the focus is on nonlinear models the book begins
with an explanation of the key ideas using linear models as examples applying the linearization in the parameter
space it then covers nonlinear models and locally optimal designs as well as minimax optimal on average and
bayesian designs the authors also discuss adaptive designs focusing on procedures with non informative stopping
the common goals of experimental design such as reducing costs supporting efficient decision making and gaining
maximum information under various constraints are often the same across diverse applied areas ethical and
regulatory aspects play a much more prominent role in biological medical and pharmaceutical research the
authors address all of these issues through many examples in the book
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the present volume is a collective monograph devoted to applications of the optimal design theory in optimization
and statistics the chapters re ect the topics discussed at the workshop w optimum design and related statistical
issues that took place in juan les pins france in may 2005 the title of the workshop was chosen as a light hearted
celebration of the work of henry wynn it was supported by the laboratoire i3s cnrs universit e de nice sophia
antipolis to which henry is a frequent visitor the topics covered partly re ect the wide spectrum of henry s
research terests algorithms for constructing optimal designs are discussed in chap 1 where henry s contribution
to the eld is acknowledged steepest ascent gorithms used to construct optimal designs are very much related to
general gradientalgorithmsforconvexoptimization inthelasttenyears asigni cant part of henry s research was
devoted to the study of the asymptotic prop ties of such algorithms this topic is covered by chaps 2 and 3 the work
by alessandra giovagnoli concentrates on the use of majorization and stoch tic ordering and chap 4 is a hopeful
renewal of their collaboration one of henry s major recent interests is what is now called algebraic statistics the
application of computational commutative algebra to statistics and he was partly responsible for introducing the
experimental design sub area reviewed in chap 5 one other sub area is the application to bayesian networks and
chap 6 covers this with chap 7 being strongly related

optimal design with advanced materials is becoming a very progressive and challenging domain within applied
mechanics the increasing use of advanced materials such as anisotropic fiber composites and ceramics is
instigating new developments to be made within constitutive modelling and the computational methods of
analysis sensitivity analysis and optimization a new dimension of optimal design is being realised by the direct
tailoring and building of new materials research in this area is accelerating rapidly with the results already being
applied to high technology industries two vital high technology research areas covered in this volume include
homogenization and smart materials structures the 31 papers will prove an indispensable reference source for all
those involved in the interdisciplinary research and development aspects of mechanics materials and mathematics
in the design of advanced materials

introduction to optimum design third edition describes an organized approach to engineering design optimization
in a rigorous yet simplified manner it illustrates various concepts and procedures with simple examples and
demonstrates their applicability to engineering design problems formulation of a design problem as an
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optimization problem is emphasized and illustrated throughout the text excel and matlab are featured as learning
and teaching aids basic concepts of optimality conditions and numerical methods are described with simple and
practical examples making the material highly teachable and learnable includes applications of optimization
methods for structural mechanical aerospace and industrial engineering problems introduction to matlab
optimization toolbox practical design examples introduce students to the use of optimization methods early in the
book new example problems throughout the text are enhanced with detailed illustrations optimum design with
excel solver has been expanded into a full chapter new chapter on several advanced optimum design topics serves
the needs of instructors who teach more advanced courses

the increasing cost of research means that scientists are in more urgent need of optimal design theory to increase
the efficiency of parameter estimators and the statistical power of their tests the objectives of a good design are
to provide interpretable and accurate inference at minimal costs optimal design theory can help to identify a
design with maximum power and maximum information for a statistical model and at the same time enable
researchers to check on the model assumptions this book introduces optimal experimental design in an accessible
format provides guidelines for practitioners to increase the efficiency of their designs and demonstrates how
optimal designs can reduce a study s costs discusses the merits of optimal designs and compares them with
commonly used designs takes the reader from simple linear regression models to advanced designs for multiple
linear regression and nonlinear models in a systematic manner illustrates design techniques with practical
examples from social and biomedical research to enhance the reader s understanding researchers and students
studying social behavioural and biomedical sciences will find this book useful for understanding design issues and
in putting optimal design ideas to practice

optimal structural design can be referred to as one of the most important and promising branches of applied
mathematics and mechanics this book reflects the culmination of russian activity in the field of optimal structural
design
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optimization is a mathematical tool developed in the early 1960 s used to find the most efficient and feasible
solutions to an engineering problem it can be used to find ideal shapes and physical configurations ideal
structural designs maximum energy efficiency and many other desired goals of engineering this book is intended
for use in a first course on engineering design and optimization material for the text has evolved over a period of
several years and is based on classroom presentations for an undergraduate core course on the principles of
design virtually any problem for which certain parameters need to be determined to satisfy constraints can be
formulated as a design optimization problem the concepts and methods described in the text are quite general
and applicable to all such formulations inasmuch the range of application of the optimum design methodology is
almost limitless constrained only by the imagination and ingenuity of the user the book describes the basic
concepts and techniques with only a few simple applications once they are clearly understood they can be applied
to many other advanced applications that are discussed in the text allows engineers involved in the design
process to adapt optimum design concepts in their work using the material in the text basic concepts of optimality
conditions and numerical methods are described with simple examples making the material high teachable and
learnable classroom tested for many years to attain optimum pedagogical effectiveness

there has been an enormous growth in recent years in the literature on discrete optimal designs the optimality
problems have been formulated in various models arising in the experimental designs and substantial progress
has been made towards solving some of these the subject has now reached a stage of completeness which calls
for a self contained monograph on this topic the aim of this monograph is to present the state of the art and to
focus on more recent advances in this rapidly developing area we start with a discussion of statistical optimality
criteria in chapter one chapters two and three deal with optimal block designs row column designs are dealt with
in chapter four in chapter five we deal with optimal designs with mixed effects models repeated measurement
designs are considered in chapter six chapter seven deals with some special situations and weighing designs are
dis cussed in chapter eight we have endeavoured to include all the major developments that have taken place in
the last three decades the book should be of use to research workers in several areas including combinatorics as
well as to the experimenters in diverse fields of applications since the details of the construction of the designs
are available in excellent books we have only pointed out the designs which have optimality proper ties we believe
this will be adequate for the experimenters
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