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Abstract 

The uncertainty in future mortality rates is typically quantified by stochastic mortality models. To this end, the time 
dependent parameters in these models are projected by stochastic processes. Thus, the choice of these processes 
and their calibration have a crucial impact on estimates of future uncertainty. Since the commonly applied random 
walk with drift process has some structural shortcomings (see e.g. Börger et al. (2014)), alternative processes with 
random changes in the long-term mortality trend have been proposed by several authors. Such trend changes can be 
observed in the historical data for almost every population. However, data on such trend changes is sparse, and thus, 
the parameter estimation of these trend processes involves a significant degree of uncertainty.  
 
In this paper, we explain how data on trend changes from several populations can be combined in order to improve 
the reliability of trend process calibrations for individual populations. We discuss different assumptions on the 
“similarity” of parameters for different populations and implement those assumptions for the case of the trend 
change process proposed by Börger and Schupp (2018). In a numerical example we find that the impact on parameter 
estimates can be substantial. Thus, relying on the sparse data for individual populations only can lead to significant 
misestimation of future mortality and its uncertainty. 
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About The Society of Actuaries 

With roots dating back to 1889, the Society of Actuaries (SOA) is the world’s largest actuarial professional 

organizations with more than 31,000 members. Through research and education, the SOA’s mission is to advance 

actuarial knowledge and to enhance the ability of actuaries to provide expert advice and relevant solutions for 

financial, business and societal challenges. The SOA’s vision is for actuaries to be the leading professionals in the 

measurement and management of risk. 

The SOA supports actuaries and advances knowledge through research and education. As part of its work, the SOA 

seeks to inform public policy development and public understanding through research. The SOA aspires to be a 

trusted source of objective, data-driven research and analysis with an actuarial perspective for its members, 

industry, policymakers and the public. This distinct perspective comes from the SOA as an association of actuaries, 

who have a rigorous formal education and direct experience as practitioners as they perform applied research. The 

SOA also welcomes the opportunity to partner with other organizations in our work where appropriate. 

The SOA has a history of working with public policymakers and regulators in developing historical experience studies 

and projection techniques as well as individual reports on health care, retirement and other topics. The SOA’s 

research is intended to aid the work of policymakers and regulators and follow certain core principles: 

Objectivity: The SOA’s research informs and provides analysis that can be relied upon by other individuals or 

organizations involved in public policy discussions. The SOA does not take advocacy positions or lobby specific policy 

proposals. 

Quality: The SOA aspires to the highest ethical and quality standards in all of its research and analysis. Our research 

process is overseen by experienced actuaries and non-actuaries from a range of industry sectors and organizations. 

A rigorous peer-review process ensures the quality and integrity of our work. 

Relevance: The SOA provides timely research on public policy issues. Our research advances actuarial knowledge 

while providing critical insights on key policy issues, and thereby provides value to stakeholders and decision 

makers. 

Quantification: The SOA leverages the diverse skill sets of actuaries to provide research and findings that are driven 

by the best available data and methods. Actuaries use detailed modeling to analyze financial risk and provide 

distinct insight and quantification. Further, actuarial standards require transparency and the disclosure of the 

assumptions and analytic approach underlying the work. 
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