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Abstract 
In this paper, we examine the problem of testing variance components of two similar 
models.  The working example we will use is that of testing the variance components in a 
gauge study model before and after a process intervention.  Specifically, the gauge study 
model is  

yijk = µ + Dayi + Loadj(Dayi) + Repeatk(Dayi,Loadj), 
where Dayi is the effect of the ith day, Loadj is the effect of the jth load within day, and 
Repeatk is the effect of the kth repeat within day and load.  Day, Load, and Repeat are all 
random effects, and are assumed to be normally distributed with zero mean and differing 
variances.  The problem is of testing H0: σ2

Day,1 = σ2
Day,2 or H0: σ2

Load,1 = σ2
Load,2  where 

the two variance components are calculated before and after intervention.  We will 
explain the deficiencies in popular methods of testing these hypotheses, as well as give 
the generalized p-value methodology.  Examples using gauge study and other nested 
models will be provided. 
 


