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Abstract 

Standard likelihood based methods that are usually used to analyze data arising from a parametric model are 
typically accurate to the first order.  Higher order inference procedures provide major improvements in 
accuracy, and are available for discrete as well as for continuous data.  In the talk, two applications of higher 
order inference will be described.  The first application is on the computation of tolerance limits under the 
logistic regression model for binary data.  The data consist of binary responses, and upper tolerance limits are 
to be constructed for the number of positive responses in future trials corresponding to a fixed level of the 
covariates.  The problem has been motivated by an application of interest to the U.S.  Army, dealing with the 
testing of ballistic armor plates for protecting soldiers from projectiles and shrapnel, where the probability of 
penetration of the armor plate depends on covariates such as the projectile velocity, size of the armor plate, 
etc.  The second application is on a multivariate bioassay problem: several independent multivariate bioassays 
are performed at different laboratories or locations, and the problem of interest is to test the homogeneity of 
the relative potencies, assuming the usual slope-ratio or parallel line assay model.  This problem has been 
investigated in the literature using likelihood based methods, under the assumption of a common covariance 
matrix across the different studies.  This assumption is relaxed in this investigation. 

Numerical results show that for both of the above applications, usual likelihood based procedures can be 
inaccurate in terms of providing satisfactory coverage probabilities or type I error probabilities. 

Furthermore, higher order modifications result in significantly more accurate results in the small sample 
scenario.  The first application will be illustrated using data from the U.S.  Army dealing with the testing of 
ballistic armor plates.  The bioassay application will be illustrated using data from a dental study, where pain 
intensity scores based on a standard treatment and a test treatment are to be analyzed. 
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