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Abstract. Through use of a regression framework, a general technique is 
developed for determining test procedures based on subsets of the order 
statistics for both simple and composite parametric null hypotheses. 
Under both the null hypothesis and sequences of local alternatives these 
procedures are asymptotically equivalent in distribution to the generalized 
likelihood ratio statistic based on the corresponding order statistics. A 
simple, approximate method for selecting quantiles for such tests, which 
endows the corresponding test statistics with optimal power properties, is 
also given. 

Key words and phrases: Order statistics, generalized likelihood ratio 
test, power, nonlinear regression. 

1. Introduction 

It is a common practice to base initial or even final analyses of data 
sets on information obtained from only a subset of the sampled observa- 
tions. Examples of this include various methods for estimating location 
and scale parameters using subsets of the sample quantiles or order 
statistics (see, e.g., Sarhan and Greenberg (1962)). Such estimators are 
known to provide considerable savings in the cost and time of analysis with 
very little loss of efficiency, provided the observation subset is selected 
correctly. In a few cases test procedures based on subsets of the observa- 
tions have also been considered (see, e.g., Cheng (1983)). 

In this paper we derive test statistics, computed from subsets of the 
sample quantiles, that are appropriate for hypotheses about location 
and /o r  scale parameters as well as other simple and composite null 
hypotheses of interest. The proposed statistics are easily computed quadratic 
forms in the selected sample quantiles and are asymptotically equivalent in 
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