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There have been a considerable number of researches on estimation of yield curves.
Since McCulloch (1971), utilizing cross-sectional data of coupon bonds, a method for
regressing cash flows on a set of basis functions to estimate discount factors has been
widely used and discussed by both academic researchers and practitioners. Attention has
focused on the stability of the implied forward rate curve, and also on the optimal choice
of the number of basis functions. However, there seems to be no definitive method for
overcoming these shortcomings. Based on the observation that the least squares approach
tends to result in a so-called ‘improper’ problem, this article presents a regularization
method or penalized maximum likelihood approach to stabilize the shapes of yield curves.
It also proposes a Gaussian radial basis function as an alternative to commonly adopted
basis functions such as McCulloch’s natural cubic spline. In model determination, what is
essential is the choice of regularization parameter, the number of basis and the dispersion
parameter in the Gaussian radial basis function. To determine these quantities, we propose
a tailor-made version of generalized information criteria (GIC) constructed in the same
manner as in Konishi and Kitagawa (1996). In the final section, we show worked examples
with Japanese governmental bond data. By the use of bootstrapping, we demonstrate that
the forward rate curve estimated by our method is much more stable than the one derived
by the cubic spline model with cross validation. It is also shown that even in a small sample
case our model with Gaussian basis still gives rise to a considerably stable forward rate
compared to those obtained by natural cubic spline.

Key words: Yield curve, penalized likelihood, Gaussian radial basis function, generalized information
criteria.



