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TALK 1  

ADDRESSING WAITING TIME INCONSISTENCIES IN TRANSPLANTATION 
 

Abstract 
 

Many studies of wait times for transplantation have revealed a common pattern: recipients of blood type O wait 
on average substantially longer than blood type A, which in turn wait substantially longer than blood type AB. 
Depending on the circumstances in some cases patients of blood type B wait somewhat longer than O, and in 
others, somewhat less. This situation arises in many countries for many organ types, and the phenomenon has 
come to be known as the “blood type O problem”. Using simple queues as a proxy, I will provide an indication 
as to what the likely order of magnitude for the wait times would have been in a strict no-cross-transplantation 
policy was in place. Finally, I will present a hybrid policy in which O-to-B and A-to-AB cross-blood-type 
transplantation is allowed while the rest are barred, thereby providing access to each patient to roughly half of 
the available supply. We establish that the fraction of needed cross-transplantations is ensured to be small. (This 
work is based on research with Jung Min Lee of Department of the Statistical & Actuarial Sciences at Western, 
as well as Natasha Chandok MD and Vivian McAlister MD of the Multi-Organ Transplant Program, London 
Health Sciences Centre.) 

TALK 2 

CREDIBILITY AND PHASE-TYPE DISTRIBUTIONS 
 

Abstract 
 

It is well-known is the field of greatest accuracy credibility theory that exact credibility occurs when the model 
distribution in question is a member of the linear exponential family of distributions. That is, the Bayesian 
premium, which is the optimal premium on a mean squared error basis, reduces in form to the traditional 
Bühlmann credibility premium, which is a simple linear mixture of the sample average and the manual 
premium.  
The present work considers greatest accuracy credibility theory in the context of phase type distributions, which 
are widely used to model phenomena in insurance, queues, and other areas of applied probability. Only a small 
subset of phase-type distributions belong to the linear exponential family, and in general, exact credibility does 
not arise in such a context. We determine both the Bühlmann credibility premium and the Bayesian premium, 
and shown that it is often the case that the credibility premium is close to the Bayesian premium. Numerical 
examples will be presented to illustrate these points. (This work is based on joint work with Prof. Amin Hassan 
Zadeh & Ph.D. student Yanyan Zang.) 

 
Visitors Please Note that the University has limited parking space. If you are driving please call 
the Department at 2859 2466 for parking arrangement. 
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