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Abstract: 
 
In regular parametric models the maximum likelihood estimator has  
asymptotic bias of order 1/n.  Various bias-reduction methods are  
available; but of course bias reduction is not always desirable.  In  
some happy situations, though, bias reduction is accompanied also by  
reduction in variance.  This talk will focus on two such situations:  
logistic regression, and models (the simplest of which is the  
Jukes-Cantor model) for the estimation of evolutionary distance  
between species based on DNA sequence data. 
 
A further common feature of both logistic regression MLEs, and  
estimates of evolutionary distance, is that they can be  
infinite-valued.  In the case of logistic regression this typically  
manifests itself in the failure of iterative algorithms to converge,  
and/or the reporting, by computer programs, of very large estimates  
of coefficients and standard errors whose values are determined  
arbitrarily by the algorithm's stopping rule.  In the literature on  
evolutionary distances, a pair of sequences for which the distance  
estimate is infinite is sometimes called an "inapplicable case", and  
causes difficulties for distance-based tree reconstruction methods.  
It will be shown how, in both cases, a simple bias reduction method  
based on penalized likelihood produces finite estimates with good  
properties. 
 
Other aspects that will be discussed briefly are: the connection with  
other shrinkage methods based on "flattening constants";  
"pseudo-Bayesian" interpretation; and tests and confidence regions  
based on penalized likelihoods. 
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