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Abstract. Some goodness-of-fit tests based on the Ll-norm are con- 
sidered. The asymptotic distribution of each statistic under the null 
hypothesis is the distribution of the L~-norm of the standard Wiener 
process on [0, 1]. The distribution function, the density function and a 
table of some percentage points of the distribution are given. A result for 
the asymptotic tail probabili ty of the L~-norm of a Gaussian process is 
also obtained. The result is useful for giving the approximate Bahadur 
efficiency of the test statistics whose asymptotic distributions are re- 
presented as the L~-norms of Gaussian processes. 
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1. Introduction 

When we want to study the asymptotic distributions of some statistics, 
it is often useful to investigate the asymptotic behavior of a suitable 
stochastic process based on observations. A typical example is to study the 
asymptotic behavior of the empirical process in order to derive the asymp- 
totic distributions of some goodness-of-fit statistics such as the Kolmogorov- 
Smirnov statistic, Cram6r-von Mises statistic, etc. In fact, the asymptotic 
distributions of these statistics are the distributions of the supremum norm 
and of the L2-norm of the Brownian bridge, respectively. Recently, since 
Shepp (1982), Rice (1982) and Johnson and Killeen (1983) gave some 
properties of the Ll-norm of the Brownian bridge, the Ll-norm of the 
empirical process is available as a test statistic (cf. Shorack and Wellner 
(1986)). 
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