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Abstract. Exact and large sample distributions of the rank order test 
under the null hypothesis of restricted interchangeability are obtained. 
Under given regularity conditions and under Pitman's shift in location 
alternative, the asymptotic relative efficiency of this nonparametric test in 
comparison with Votaw's (1948, Ann. Math. Statist., 19, 447-473) likeli- 
hood ratio test is given. 
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1. Introduction 

Let X, , . . . ,Xn be n r andom vectors, each with an unknown  p-variate 
(continuous) distribution function F, w h e r e p  =p~ + ... +pr ,  r _> 1, 

(1.1) Xi= (X,,. . . ,Xir) i= l , . . . ,n  , 

and 

(1.2) Xo.=(x~ll,. . . ,Xi) p')) j =  1, . . . , r ;  pj_> 1. 

We are interested in testing the null hypothesis  {H0] of interchange- 
ability within {Xo} (i.e., H0: F(Xo) = F ( X )  for all values of X ~ Sij(Xij) the 
set of all possible permuta t ions  of X~) for j = 1 ..... r s imultaneously,  and 
for each i = 1,.. . ,n. This hypothesis was first considered by Votaw (1948) 
under  the normali ty assumption.  In his case, testing the null hypothesis was 
reduced to testing for " c o m p o u n d  symmetry"  in a normal  multivariate 
populat ion.  Sen (1967a, 1967b) introduced distribution-free rank order 
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