
The 21st Nordic Demographic Symposium, June 13-15 2019 

Title: A Bayesian model to predict life expectancy and mortality rates and assess the uncertainty in 

the predictions and its effect on pension fund liabilities: A case study of Icelandic pension funds. 

Authors:  

Brynjólfur Gauti Jónsson, MSc student Statistics, Department of Mathematics, Faculty of Physical 

Sciences, University of Iceland 

Birgir Hrafnkelsson, Ph.D., Professor of Statistics, Department of Mathematics, Faculty of Physical 

Sciences, University of Iceland 

Hersir Sigurgeirsson, Ph.D., Associate Professor of Finance, Faculty of Business Administration, 

University of Iceland 

Violeta Calian, Ph.D., Administration and Cooperation, Statistics Iceland 

Ingi Pálsson, Ph.D., Head of Risk Management, Brú Pension Fund  

Abstract: 

The study background: Life expectancy and mortality rates have great effects on pension funds’ 

future liabilities and hence the funds’ ability to pay pension to their members. Life expectancy has 

been increasing steadily for decades which has resulted in a periodic upward re-evaluation of their 

liabilities and both reduction of pension rights and increased pension contributions. Predictions of 

future life expectancy and mortality rates, and especially an assessment of the uncertainty in the 

predictions, are of great value to get a better estimate of pension funds’ future liabilities and to 

evaluate possible actions ex ante to avoid periodic re-evaluation. 

Objectives: The objective is to use Bayesian statistical models to predict future life expectancy rates 

and the associated uncertainty and evaluate the effect on pension fund liabilities.  

Data and methods: A Lee-Carter model and a more general, functional model are used to predict 

future mortality. The model is applied to data on mortality rates by sex, age and cohort for the entire 

Icelandic population and the effects on pension fund liabilities are tested on data from an Icelandic 

pension fund. The Bayesian framework is used to infer unknown parameters, for predictions of 

future mortality rates, and to assess their uncertainty. This framework requires specification of prior 

probability density functions for all unknown parameters. Versions of these models are explored with 

respect to how well they fit the data and how good they are at predicting future mortality rates.  

Results: We expect that the two types of prior densities will give similar results and that they will be 

useful in constraining the parameters due to borrowing of information.   

Main conclusions: The Bayesian framework is expected to work effectively for predictions of 

mortality rates, for assessment of their uncertainty and for estimating the effect of mortality rates on 

pension fund liabilities.  

 


