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Abstract. This paper is concerned with the exact Bahadur efficiencies of 
spacings statistics. For a general class of statistics based on a fixed 
number of spacings, the explicit forms of the exact slopes are derived, 
and it is shown that the sum of the logarithms of spacings is optimal in 
this class. Some results are extended to the case where the number of 
spacings increase with the sample size to infinity. 
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1. Introduction 

Tests based on the observed frequencies as well as those based on 
spacings provide two basic approaches for the goodness of fit problem. The 
efficiencies of these tests have been studied in the literature. For example, 
Sethuraman and Rao (1970), Del Pino (1979), Kuo and Rao (1981), and 
Jammalamadaka  et al. (1986) studied the Pi tman efficiencies for various 
spacings tests, while Jammalamadaka and Tiwari (1987) considered the 
Pi tman efficiencies of some spacings tests relative to a chi-square test. 
Hoeffding (1965) showed the likelihood ratio test based on multinomial 
frequencies to be optimal, in the Bahadur sense, for a fixed number of 
cells. Quine and Robinson (1985) studied both Pitman and Bahadur 
efficiencies for the case when the number of cells increases to infinity. This 
paper is concerned with the exact Bahadur efficiencies of spacings tests for 
the two corresponding cases. 

Let XI, . . . ,X,  be an ordered sample from a continuous distribution 
function (d.f.) F. The goodness of fit problem is to test the null hypothesis 
Ho: F =  F0, where F0 is specified, against the alternative Hi: F ¢  Fo. By 
applying the probability integral transformation x-- .  Fo(x) on all the data, 
without loss of generality, F0 can be assumed to be uniform on [0, 1] and F 
to be supported in [0, 1]. Define spacings by 
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