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Abstract. Higher order asymptotic expansions for the distribution of 
quadratic forms in normal variables are obtained. The Cornish-Fisher 
inverse expansions for the percentiles of the distribution are also given. The 
tesulting formula for a definite quadratic form guarantees accuracy almost 
up to fourth decimal place if the distribution is not very skew. The 
normalizing transformation investigated by Jensen and Solomon (1972, J. 
Amer. Statist. Assoc., 67, 898-902) is reconsidered based on the rate of 
convergence to the normal distribution. 
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I. Introduction 

The distributions of quadratic forms arise in a variety of problems in 
statistics. A number  of authors have studied the distribution problems. Work 
has been done on the derivation of both exact and approximate distributions, 
and tables of percentiles and probabilities have been prepared for selected 
values of the parameters. A comprehensive survey of the pre-1970 work in this 
area, including applications, is given by Johnson and Kotz ((1970), Chapter 
29). For related work, see Gupta et al. (1975), Gupta and Chattopadhyay 
(1979) and references given therein. 

It may be emphasized that the problem of actually tabulating percentiles 
and probabilities using earlier results still remains to be investigated. Exact 
distribution expressed as an infinite series is not convenient for computations,  
where numerical difficulties increase rapidly with the number of variables 
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