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Abstract. Some recurrence relations among moments of order statistics 
from two related sets of variables are quite well-known in the i.i.d, case 
and are due to Govindarajulu (1963a, Technometrics, 5, 514-518 and 
1966, J. Amer. Statist. Assoc., 61, 248-258). In this paper, we generalize 
these results to the case when the order statistics arise from two related 
sets of independent and non-identically distributed random variables. 
These relations can be employed to simplify the evaluation of the 
moments of order statistics in an outlier model for symmetrically distri- 
buted random variables. 
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1. Introduction 

Let Xt: ,  < )(2:, < ... < X,:~ denote  the order  statistics ob ta ined  f rom n 
independen t  absolute ly  con t inuous  r a n d o m  variables  Xi (i = 1, 2,. . . ,  n), with 
Xi having pd f f i (x )  and cdf  Fdx). Then,  Vaughan  and Venables  (1972) have 
shown that  the densi ty funct ion  of  Xr:, (1 _< r _< n) can be wri t ten as 

(1 .1 )  hr:n(X) = 
( r -  1)!(n - r)! 

+ FI(X) F2(x) "'" F,,(x) [ + r -  1 rows 

I x f l  (x) f2 (x) "" f i  (x) 

1 - F I ( x )  1 - F 2 ( x )  --" 1 - F . ( x )  n - r r o w s  

where  +[A[ + deno tes  the pe rmanen t  of  a square  mat r ix  A; the pe rmanen t  is 
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