
RECORD OF SOCIETY OF ACTUARIES

1993 VOL. 19 NO. 4B

TOPICS ON ASSOCIATESHIP SYLLABUS/GRADUATION METHODS

Instructor: AARON TENENBEIN
Co-Instructor: JAMES M. ROBINSON

New developments in graduationmethods were discussedin this session. Essentially
there are two different issuesin graduation,namely smoothness and fit. There are
two different philosophiesor approachesto graduation. One approachis to take the
crude mortality ratesand use smoothingtechniquesdirectly. Examplesof this
approachare Whittaker-HendersonGraduation and movingaveragetechniques. The
secondapproachis to developa mathematical model to describethe underlying
biologicalprocessthat gives riseto the crude mortality rates. An example of this is
graduationby mathematical formula. In this case, the actual model can be estimated
by using statisticalestimation techniquessuch as least squaresor maximum likeli-
hood estimation.

In the Whittaker-Hendersonapproach,the degreesof smoothness and fit can be
controlleddirectly. In the graduationby mathematical formula the model is inherently
smooth. Statisticaltechniquescan be used to determine how well the model fits the
crude mortality rates.

In this sessionthe two instructorsdealt with these two issues. James Robinson
discussedWhittaker-HendersonGraduation; Aaron Tenenbeindiscussed graduation
by mathematicalformula. The papers upon which these presentationswere based
are:

"Analysis & Extensionof the Smoothness Componentof Whittaker - Henderson
Graduation" by James M. Robinson(Unpublished)

"New Mathematical Laws of Select and Ultimate Mortality" by AaronTenenbein and
Irwin T. Vanderhoof, TSA XXXII, pp. 119-158

Copiesof these paperscan be obtained directlyfrom the authors.
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