Neural Network Discriminant Analysis:

Statistical Aspects

Brian D. Ripley

Professor of Applied Statistics, University of Oxford, 1 South Parks Road, Oxford OX1 3TG, UK. ripley@stats.ox.ac.uk

http://www.stats.ox.ac.uk/¸ripley/

Contents

1. General philosophy of neural networks 2. Feed-forward neural networks 3. Estimating the performance of a network 4. Selecting the network architecture

Most of the material is covered in Ripley (1996), although more of the background philosophy may be found in Ripley (1993) and standard neural network texts. [Of the latter, Bishop (1995) is the most recommendable but is narrow in scope; Haykin (1994) is enyclopaedic and shallow, Hertz et al. (1991) and Kung (1993) are sounder and mathematically more detailed, but becoming dated.) These texts, however, are famously free of realistic examples, and indeed on details of how to use neural networks.

There are some published comparative studies between neural networks and other methods, including those in Weiss & Kulikowski (1991) and Michie et al. (1994), although many of these make poor use of statistical or neural network methods (or both).

References

Bishop, C. (1995) Neural Networks for Pattern Recognition. Oxford: Clarendon Press.

Cheng, B, and Titterington, D. M. (1994) Neural networks: a review from a statistical perspective (with discussion). Statistical Science 9, 2Ű54.

Cherkassky, V., Friedman, J. H. & Wechsler, H. (eds) (1994) From Statistics to Neural Networks.

Theory and Pattern Recognition Applications. Berlin: Springer.

Haykin, S. (1994) Neural Networks. A Comprehensive Foundation. New York: Macmillan College Publishing.

Hertz, J., Krogh, A. & Palmer, R. G. (1991) Introduction to the Theory of Neural Computation.

Redwood City, CA: Addison-Wesley.

Kung, S. Y. (1993) Digital Neural Networks. Englewood Cliffs, NJ:Prentice-Hall.

Michie, D., Spiegelhalter, D. J. & Taylor, C. C. (eds) (1994) Machine Learning, Neural and Statistical Classi^cation. New York: Ellis Horwood.

Ripley, B. D. (1996) Pattern Recognition and Neural Networks. Cambridge University Press. ISBN 0 521 48086 7. [ For details see http://www.stats.ox.ac.uk/¸ripley/PRbook. ]

Ripley, B. D. (1993) Statistical aspects of neural networks. In Networks and ChaosŮStatistical and Probabilistic Aspects, eds O. E. Barndorff-Nielsen, J. L. Jensen & W. S. Kendall, pp. 40Ű 123. London: Chapman & Hall.

Ripley, B. D. (1994a) Neural networks and related methods for classi^cation (with discussion).

Journal of the Royal Statistical Society series B 56, 409Ű456.

Ripley, B. D. (1994b) Neural networks and ~exible regression and discrimination. In Statistics and Images 2, ed. K. V. Mardia. Advances in Applied Statistics 2, pp. 39Ű57. Abingdon: Carfax.

Ripley, B. D. (1994c) Flexible non-linear approaches to classi^cation. In Cherkassky et al. (1994), pp. 105Ű126. [ Supplied. ]

Ripley, B. D. (1995) Statistical ideas for selecting network architectures. In Neural Networks:

Arti^cial Intelligence and Industrial Applications, eds B. Kappen & S. Gielen, pp. 183Ű190. London: Springer. [ See http://www.stats.ox.ac.uk/¸ripley/papers.html. ]

Ripley, B. D. (1996) Pattern recognition via neural networks. To appear in a volume of Oxford Graduate Lectures on Neural Networks, title to be decided. Oxford University Press. [ See http://www.stats.ox.ac.uk/¸ripley/papers.html. ]

Weiss, S. M. and Kulikowski, C. A. (1991) Computer Systems that Learn:Classi^cation and Prediction Methods from Statistics, Neural Nets, Machine Learning and Expert Systems. San Mateo: Morgan Kaufmann.

A good on-line source of information is the FAQ of the USENET news group comp.ai.neural-nets at ftp://ftp.sas.com/pub/neural/FAQ.html. (This is for use by a WWW browser.)