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The non-parametric estimation of a kernel density is a key problem in

applied statistics, which therefore has a long history of intense research. One
major problem of existing methods for this is having to assume some para-
metric reference distribution, generally a normal distribution. This paper
develops a highly innovative and original method for non-parametric kernel
density estimation which deals with this, and other, drawbacks of existing
methods. The kernel from which the density estimator is constructed is
taken to be the transition density of a general diffusion process which has
a given limiting and stationary probability density. This results in a simple
kernel estimator which has excellent accuracy in terms of asymptotic bias
and mean square error without the need to specify a reference distribution
for the bandwidth selection. A additional nice result of this diffusion esti-
mation is that it deals with boundary bias. Finally, this new diffusion based
estimation unifies many ideas from the non-parametric density literature
in one conceptual framework. In a generous act, the authors have made
software for their diffusion method (written in R) freely available.

The assessors were uniform in their high praise for this paper, judging
it to be “a stunningly nice paper, with real conceptual and practical nov-
elty,” “exceptionally well written,” “comprehensive,” “authoritative” and
an “extraordinary paper,” but “also wonderfully accessible.” In summary,
one assessor judged the paper to be an “outstanding, important and pro-
found piece of work” for both statistical theory and practice. The paper
well deserves the award of the Gavin Brown Prize.
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