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Abstract. The asymptotic expansions of the distribution of a sum of 
independent random vectors with Langevin distribution are given. The 
power functions of the likelihood ratio criterion, Watson statistic, Rao 
statistic and the modified Wald statistic for testing the hypothesis of the 
mean direction are obtained asymptotically and a numerical comparison 
is made. 
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1. Introduction 

A p-dimensional  random vector x is said to have the Langevin (or von 
Mises-Fisher)  d is t r ibut ion if its densi ty  funct ion on the sphere Sp = 
{x]x e R p, x 'x  = ]lxll 2 -- 1} is given by 

(1. I) exp (xlz'x)/ap(X) 

where ~'lz = 1 and 1< > 0, and 

ap(x )  = ( 2 z ) ~ / % / 2 -  , ( x )  / x ~/~- ~ 

with L(x) denoting the modified Bessel function of the first kind and order 
Y. 

Watson (1983) proposed some test statistics for testing parameters x 
and /2 and considered the limiting behaviors of these under the null 
hypothesis and Pitman's alternatives, respectively. Chou (1986) studied the 
asymptotic expansions of the distribution of the Watson statistic for testing 
the mean vector and its power function. 

In this paper we consider the asymptotic expansions of the distribu- 
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