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Bayesian Graduation Method

Ibrahim M. Morgan
Assistant Prof., Public Administration [nst., Riyadh, Saudi Arabia
(Received 29/7/1410; Accepted for Publication 22/5/1411)

Abstract. Graduation of mortality tables has been modeled as a statistical estimation problem of a large
set of mortality rates simultaneously taking into consideration the well known rates characternistics which
may or may not be included in the observations as prior information. The Bayesian graduation method is
introduced and is applicd on actual Egyptian data.

This graduation method gives the graduator the opportunity to guarantee reasonable effect of his
prior information about the mortality rates from all aspects.
We have built the statistical model as follows:

* Data Distribution: is the classical binomial model with the mutual independent assumption. Applying
the Central Limit Theorem leads to the multinormai distribution.
* Prior Distribution: according to the conjugate distribution technique, the prior distribution will be mul-
tinormal distribution with parameters:

a) Mean vector: the ultimate mortality rates of the English Tables 49-1951.

b) Variance-covariance matrix: has been simplificd by application of the arc sine transformation on
the square root of the observations and the prior distribution.
# Determinants of the variance-covariance matrices of the data distribution: the prior distribution and
the posterior distribution have been used to measure the precision of the inputs and outputs of the gradu-
ation process.
* Bayesian derivation of the posterior distribution has been established. Its uses in detcrmining the

graduated rates. That suit specified purposes, has been shown.



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

