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SUMMARY 

In an earlier paper (Shane and Puri, 1969), the a,uthors developed a 

class of asymptotically nonparametric tests for a bivariate paired com
parison model. This paper unifies and complements the results of the 

previous paper by deriving a class of genuinely distribution free tests 
for the same problem but under the more general framework of p( � 2)

variate situations. This is done by exploiting the theory of permutation 
distribution under sign invariant transformn.t,iomi to a class of rank 
order statistics. Asymptotic ,properties of these permutation rank 
order tests are studied and certain stochastic equivalence relationship 
with a similar class of multisample extensions of the p-variate one sample 
rank order tests proposed by Sen and Puri ( 1967) are derived. The asymp
totic power properties of these tests are also studied. 

1 INTRODUCTION 

Although a great deal of work has appeared in recent years in the area 
of univariate paired comparisons, very little attention has been paid to 
its development in the multivariate situations, that is, those situations, 

in which there is interest in several characteristics or attributes. Recently, 
Sen and David (1968) and Bradley and Davidson (1969) have considered 
the situations where the responses to the paired comparisons on each of 

the characteristics are obtained, and these responses are qualitative in 
nature. Both these tests are generalizations of the univariate sign test, 

and are asymptotically equivalent. Their ARE (Asymptotic Relative 
Efficiency) can be as low as zero relative to the normal theory test when 
the parent population is normal. Shane and Puri (1969) considered a 
class of asymptotic tests based on the ranks of the observations for the 
bivariate situations, and established the asymptotic superiority of some 
of the members of the proposed class over the Sen and David procedure 
for a wide class of alternatives. rrhe present work extends the previous 
paper in two directions. (i) It provides the exact tests for the problem 
considered and this fills the gap left in the previous paper, and (ii), it 
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