Statistics

Chapman & Hall/CRC

Handbooks of Modern
Statistical Methods

Handbook of Design and Analysis of Experiments provides a detailed over-
view of the tools required for the optimal design of experiments and their analy-
ses. The handbook gives a unified treatment of a wide range of topics, covering
the latest developments.

This carefully edited collection of 25 chapters in seven parts synthesizes the
state of the art in the theory and applications of designed experiments and their
analyses. Written by leading researchers in the field, the chapters offer a bal-
anced blend of methodology and applications.

The first part presents a historical look at experimental design and the fundamen-
tal theory of parameter estimation in linear models. The second part deals with
settings such as response surfaces and block designs in which the response is
modeled by a linear model, the third part covers designs with multiple factors
(both treatment and blocking factors), and the fourth part presents optimal de-
signs for generalized linear models, other nonlinear models, and spatial models.
The fifth part addresses issues involved in designing various computer experi-
ments. The sixth part explores “cross-cutting” issues relevant to all experimental
designs, including robustness and algorithms. The final part illustrates the ap-
plication of experimental design in recently developed areas.

Features

» Covers many recent advances in the field, including designs for nonlinear
models, the design and analysis of computer experiments, and algorithms
applicable to a wide variety of design problems

» Describes block designs, crossover and repeated measurement designs,
designs for estimating response surfaces, optimal designs for linear models,
fractional factorial designs, multifactor designs, spatial models, and more

* Explores the extensive use of experimental designs in marketing, the phar-
maceutical industry, engineering, medicine, and other areas

* Provides further reading suggestions on related topics

K14518
ISBN: 4Y70-1-Ubb5-[]U33-r
6000 Broken Sound Parkway, NW

CRC Press Suite 300, Boca Raton, FL 33487

Taylor & Francis Group 711 Third Avenue
an informa business New York, NY 1001 7

2 Park Square, Milton Park
WWW.crcpress.com ’
P Abingdon, Oxon OX14 4RN, UK WWW.crcpress.com


http://www.crcpress.com
http://www.crcpress.com

Section I General Principles

1. History and Overview of Design and Analysis of EXperiments..........cccccccvevvvverinnnne 3
Klaus Hinkelmann

2. INTroducCtion 10 LINGAEr M OGS . .coeeeee ettt e e e e te e e e e e e e e e e e e erenaeeees 63
Linda M. Haines

Section Il Designs for Linear Models

3. Blocking with INdependent RESPONSES. ...cccuiiiieiiie ettt 99
John P. Morgan

O O 00 )V LTl B =T Ko U TOURUPROPRPPR 159
Mausumi Bose and Aloke Dey

5 Response Surface Experiments and DeSIgNS.....cccocuveiiiniieiiiinniie e 197
André |. Khuri and Siuli Mukhopadhyay

6. Design for Linear Regression Models with Correlated Errors..........cccccccoveeennennne. 237
Holger Dette, Andrey Pepelyshev, and Anatoly Zhigljavsky

Section HI Designs Accommodating Multiple Factors

7. Regular Fractional Factorial D eSigNS......cccuiiiiieiiieiie e 279
Robert Mee and Angela Dean

8. Multistratum Fractional Factorial D eSIgNS......ccciveiiiiii e 321
Derek Bingham

9. Nonregular Factorial and Supersaturated D eSigNS.....ccccvveiiviiiieniieeiinsiieeiie e 339
Hongquan Xu



10.

11.

Structures Defined DY FaCOrS. ..o 371
R.A. Bailey

Algebraic Method in Experimental Design
Hugo Maruri-Aguilar and Henry P. Wynn

Section IV  Optimal Design for Nonlinear and Spatial Models

12.

13.

14.

15.

Optimal Design for Nonlinear and Spatial Models: Introduction and
HISTOFICAl O VEIVIEW ..ot e e e et e e re e 457

Douglas P. Wiens

Designs for Generalized Linear M OdelS......ccveieiiiiiiiiccc e 471
Anthony C. Atkinson and David C. Woods

Designs for Selected Nonlinear M odelS......ccoovoiiii e 515
Stefanie Biedermann and Min Yang

Optimal Design for Spatial M OodelS......ccooiiiiii e 549
Zhengyuan Zhu and Evangelos Evangelou

Section V' Computer Experiments

16.

17.

18.

19.

Design of Computer Experiments: Introduction and Background.......................... 577
Max D. Morris and Leslie M. Moore

Latin Hypercubes and Space-Filling DeSignsS......ccccoiiiiiiiin i 593
C. Devon Lin and Boxin Tang

Design for SENSITIVILY ANalY SIS .. 627
William Becker and Andrea Saltelli

Expected IMpProvement DeSIgNS. ..ot ns 675
William I. Notz

Section VI  Cross-Cutting Issues

20.

RODUSTNESS OF D BSTGMN 1ttt be et 719
Douglas P. Wiens



Contents ]
iX

21.

Algorithmic Searches for Optimal Designs....... 755
Abhyuday Mandai, Weng Kee Wong, and Yarning Yu

Section VIl Design for Contemporary Applications

22,

23.

24,

25.

Design for Discrete Choice ExXperimentsS......cccooceviviniinninnne,
Heiko Grossmann and Rainer Schwabe

Plate Designs in High-Throughput Screening Experiments for
DrUQ DISCOVETY oottt
Xianggui Qu (Harvey) and Stanley Young

Up-and-Down Designs for Dose-Finding.....ccccevevieiiieniiennennnn,
Nancy Flournoy and AssafP. Oron

Optimal Design for Event-Related fTMRI StudiesS......ccceevvvennne.
Jason Ming-Hung Kao and John Stufken

Index, 995



