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Abstract We consider a nonparametric goodness of fit test problem for the drift
coefficient of one-dimensional small diffusions. Our test is based on discrete time
observation of the processes, and the diffusion coefficient is a nuisance function which
is “estimated” in some sense in our testing procedure. We prove that the limit distri-
bution of our test is the supremum of the standard Brownian motion, and thus our test
is asymptotically distribution free. We also show that our test is consistent under any
fixed alternative.
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1 Introduction

Goodness of fit tests play an important role in theoretical and applied statistics, and
the study for them has a long history. Such tests are really useful especially if they are
distribution free, in the sense that their distributions do not depend on the underlying
model. The origin goes back to the Kolmogorov–Smirnov and Crámer–von Mises tests
in the i.i.d. case, established early in the twentieth century, and they are asymptotically
distribution free. See, e.g. Durbin (1973) for a review of the classical theory. On the
other hand, the diffusion process models have been paid much attention because they
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