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A Bayesian Spline Regression

Makio Ishiguro and Emiko Arahata
(The Institute of Statistical Mathematics)

A way to resolve the difficulty with the spline regression, the choice of knots, is
proposed. It is obtained as a simple application of the Bayesian procedure developed
by Akaike (1980, Likelihood and the Bayes procedure, Bayestan Statistics, (eds. J.M.
Bernardo et al.) Univ. Press, Valencia, Spain).

The basic idea is to control the instability of the spline regression curve, which
usually increases as the number of knots increases comparing with that of data, by
assuming a prior distribution of the parameters of spline curves. The prior distribu-
tion is chosen so that the smoothness of the estimated regression curve is guaranteed.

In our procedure, the prior distribution contains several adjustable parameters
(hyper parameters) which are, determined by minimizing ABIC (Akaike’s Bayesian
Information Criterion), which is defined as the minus twice of the logarithm of marginal
likelihood.

A relationship of our procedure to the curve fitting procedure by Wahba and Wold
(1975, A Completely automatic French curve, Commun. Statist., 4) is discussed. A
numerical example which demonstrates the effectiveness of our approach is also included.



